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£,">. : * - , WA2EEFOT2H KS600HCES OP CAIJOTHOA

Introducticii flfe :,  
6£ " JBT - .   *-, -.vVy- ;  : 
f" The 11,691 &S* (l,OCO kilowatts) of gross theoretical waterpower

,irom ite developed and undeveloped sites place California third among 

the States in the extent of this resource. This amount represents 

about 10 percent of the total in the United States and is exceeded 

cnXy "by the potential waterpowe? in Washington and Alastoa.

California leads the nation, however, in the production ajc.d 

consurnption of electric energy. The total seneroting capacity, 

?installed or planned for installation in plants under construction 

rjand scheduled for coiapletion by December 1$H58, Is apnproadbaately ^

t'26,500 IM, of which 6,688 IN, or 25 percent, is in 16? hydroelectric

I plants with capacities in excess of 100 kilowatts. About 79 billion

tdlovatthours of electric energy are consumed annually in California-" 

approximately 30 percent is presently generated at hydroelectric 

plants--and the consumption of electric energy is increasing. In 

comparison, the United States has about 210,000 Mtf of Installed 

generating capacity, with about *tO,000 MW in hydroelectric plants. 

The national aimnal ccnsunptlon of electi-lc energy is about 

950 billion kllcwattboiirs, with about 18 percent produced flf 

iraterpower plants.

 Sr

tes?* T.-J-"



The installed capacity at hydroelectric plants in California 

has increased a"bout ?.,88o I&7 during the pest 3 years. The increase 

is the result of an accelerated construction program by public and 

private developers. ?2deral development of power on the Trinity 

Hirer, State construction of the Oroville end Tlisrcallto plants on 

:.;~  » I>jLc:^er 2iv-:?r, :rv. Pacific GBS and Elecbric CcEpany cleTelOj^r.eiv^s 

;u the i!cC?.cud and I?it 3ivers account for most of this increp,se. 

0-aty 'uho State of Wachingt-onf with svboirc 12,500 W, eixssds California 

in installed 3iyclroc3-ectric gaaprfttii^g capacity.



sc Grccs Theoretical

';£. T£.a u.S, Geological £uwey saistalrs a current im-sarfcory of fcotb
»^*:

developed ana undeveloped waterpcwsr and storage sites in the United 

Statos as part of its responsibility for classification of the public 

- lands aa to t.'ioir inineral and power -values. Dam and reservoir sites 

on the public lands ave identified and classified to ems\ire consider- 

s£ '.- '.n v- "^ v,li:ln 'coc."-.'^ ?.- ?- .inc'i e S'.TO.ua'j^jor 0:1 ths i-mterpcrror rescurcsB 

c_? C--.:.::.:.\:ii .'./ .-c ~ ;;^*'^ ::? i':ic ^x«rci* iave'.itory, provires an inc*x o? 

t'.o ^-i-'cer/. :-i c:-:ic '; '.   j Uvrlr^elect^ic produ'r';5.cn aiid of the petsrrcial

Ttr ^uci-rc 5.'j-.T-lo3X.icrit . Tlie Inventoiy inc?.udes all cle^eloped sibes
jf , ^. 
 v'.clr^Ha .V:-^talled capacity of 100 Itilcsraits or more and cJLl und&velcpad

si ::--^r; -.ritin a r-ar'-xiurA c he or epical potential of 1,000 kilovstts with

;r gross lucad und cV.e »lor.r available 50 percent of the time (Q50) k This

fê procedure ccnforvras to tha latest ctanSai'ds of the World Pover ^

Cou^orer-co 0 ;/^} ::hic:i defines on "unde -e?.oped site11 as one hesving

"such gradieat, flcjr, ^nd physical cccclitlo^ that its develcpment

5>r t'io production of pc*rer i r̂ rsaeoi^ibly "be assumed to "be e

practicable." This definition Icaveo consid-3rab3,e latitude in the

'*' selection of sites "bv.t provides for a sound estimate of "gross

j potential."



The "gross theoretical poirer" of a poversite is considered to b«

the full potential output at 100-percent efficiency. When the head "h*
. jHfer

in fe«t, end the flow "Q* is in eibic feet per secdfc, u]Hpt>ss .   *-.'. -f'

theoretical power expressed in kilowatts la 0.085C£u The determina­ 

tions of gross theoretical power are nade for three different rates of 

r flcw, nssaely: (The flo;-r available 95 percent of the tijas (Q95), the 

available 50 percent of the time (Q50)j an& arithmetical mean 

(Qi). The "gross head," used in the ccnqcartaticns, is the differ­ 

ence in elevation tet;reQn the water surface at the point of diversion
&>.
? and that at the point of return, without reduction for losses, at t&e

of such flows. .-\ - 

The potential pc^er, based on inean flow (QEI), repreaants the

attainable, This condition could be realised only if suffi­ 

cient storage were available to regulate ths atresmflov so that all '*- 

the wster would be utilized through the turbines. Such regulation

is desirable, but is not attainable on Eanjr streazss. Further, though
  » 

estiaat«s are based on 100»percent efficiency, experience has shown

thafe overall efficiencies for power pero^eets vary between 75 an& ^5 4
.<.">.;

percent. .

A susaaary of the data on sisse and distribution of developed power- 

sites is shown in table 1 and details of individual cites are shown in.«. 

table 3* ^he location of tfce«e plants and the hydrcgrsqphic-area bound- 

curies are shown in, figure 1. 0!he 21 largest plants, representing one-
.. - » ""'

eighth of the ̂ o^fc^K&^r in the State* Include nearly 53 percent of 

the total installed capacity, , ,. ' "$ "
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j The gyoss poorer theoretically capable of "being developed at
 

r "both developed and undeveloped sites is summarized in table 2; it
C  
I is classified according to hydrcgraphic-area location and capacity

i,at the Q95, Q50, and Qpi flows,-'Details of individual undeveloped'-''9 
-«3f

'Tsites ore shown in table U. The location of the undeveloped power- &  

^s5.tes is ehor;a in figure 2. Gross theoretical power, as shewn at 

developed Citos, is an indication of potential only and does xiot

lTnp?y ecv.or'ic reasi"b5.1:o:y of developnent . Ptmped-storase plants 

are not inducLed in the discuQsion of waterpower as a resource, 

"because such plants coasuoe more power then they produce. In a like 

Eianner, the parer proposed for de^relopseat by the State in run-of-the~ 

aqueduct plants is not included» ~ '  . r ' ..    

10
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History .-'-:..:.. "

3?he site ^o£ tttaof the first generation of hydroelectric 

in California is uncertain. There are reports of email 

i $irect-current plants in "both northern and southern California 

garnishing electricity, cainly for street lighting, as early as 1887, 

inadequate transmission facilities prevented further expansion*

The Pomona plant of the San Antonio Light and Power Cozspaay, 

which conznonced operation late in l8$)2, was the first alternating- 

.^current station in California. Electricity generated at 1,000 volts 

v was stepped \ip to 10,000 volts and transa-itted 1^ miles to the city

Of Pcaona. where voltage 'was reduced to usalflLe ,lonls. It wes the
'^ik * ^^^Eri^f 

first successful app!5.cation of this prjjaciple IB the United States.

Construction of the Folsom powerhouse, on the left Tsanli of the

Biver near the town of ?olsom, *ras another Isrportant mile­ 

stone in the history of hydroelectric pcv?cr generation in Califomia. 

This plairfc, with an installed capacity of 3*000 kilowatts, was placed 

In operation July 13, 1895, and at that time developed more power than 

any othev electric poverplant in the world, me transmission of 

electricity at 11,000 volts to Sacrajsen-to 22 aiiles away did men to 

demonstrate the practicability of ^is-^j^nce transmission at high 

voltage.

13



'* The next 15 years represent a period of rapid expansion in

California's hydroelectric power industry with more than 50 plants
M *fe '">- * ?1"*K 

being placed in operation* Although these plants w^Klocated from the

JOaaath River on the northern border to the San Bernard 1 no Mountains 

in the south, most of the growth occurred north of the Tehachapi 

Mountains. Today 115, or two-thirds, of California's 167 hydroelectric

plants, developed or under construction are in the Central Valley; and
>
,,their combined installed hydropower capacity is about 90 percent of 

the total in the State.

f Northern California owes its preeminence in bydi'oelectric capa­ 

bility primarily to the factors of topography and the availability of 

water. Katui*e provided the vital concentrations of head in the rapidly 

falling streazas of the Sierra Nevada, but the gold miners left the her­ 

itage of legal rights to water sources and a vast network of artificial 

watercourses. Long before scientists had learned to produce electricity 

for light and other power purposes, the shovel, pan, and roctoer method 

of gold extraction had given way to the ffuzae and sluice box, making 

fc constant flow of water a major requirement for successful mining, 

With the advent of hydraulic mining, a vast network of flumes and 

flitches began, to develop* Beporfcedly, ty 1863 approximately 5,000 

alleg of such waterways bad been developed, and by the early 1^00'i 

the system had grown to about 8,000 miles. During this period a



;, Lester Alien Pelton, bad developed the Pelton wheel, a 

much store efficient device than the overshot wheel which had been used 

i for year* to power mechanical equipment, tJhen the Federal courts

  forced an end to hydraulic mining because of the debris problem, the 

water systems and the Pelton wheel, which is still used in rnsoy power-

-i plants, were available for use by the developers of hydroelectric power?

"/-   .   .,." , .1  
*'- > Ownership

Ownership of the State 1 c hydroelectric-power facilities is widely 

. distributed with nearly all phases of the electric-utility industry 

being represented. Three xsajor Investor-owned public utilities are 

: operating hydroelectric generating plants in the State. The Pacific 

Bcwer and Light Company, successor to the California Oregon Power 

Company, has developed four plants on the Klazoath River with a com­ 

bined installed capacity of 67-2 V8f. The P&ciflc Gas and Electric 

r, started in Nevada County In P18$0 as the Rock Creek Ditch
r * .4  

r, is the largest producer and distributor of hydropower in

California. Its plants, dot the Central Valley from the Pit River In
-4--'.  '-'   .u'^-i?

the north to the Eera River in the south.'. The systeai include*  k hydro­ 

electric plants^ with an installed capacity of 2,07*1- *&?  The Pacific

Cfea and Electric Company system also includes 1^ steam-electric plants
" r 

vith & capacity of 5,^7 *&. The Southern California Edieon Ccsnpany

bfca 717 W7 of In&talled hydro capacity in 35 California plants. About 

593 Mr of thifi 10 concentrated in ei&bt San Joaquin Biver plants.



gevea plants on Bishop Creek contain kk V6& of installed generating cap* 

aclty* The regaining 20 plants, vith 80 Hff of installed capacity, oalse 

up the coispany's Southern Sfrdro Division, which extends from the Mono
v - ' ' £

"basin on the north to the city of Baa Bernardino on the south. 

ccsitpsny also operates 12 steam plants in California with an installed

capacity of 5,553 JW. : -^^« :,,,_

33he U. S. Bureau of Reclamation, vith 1,01^ MW of installed
tfY'-V

capacity at plants in its Central Valley Project and 120 Mf at Parker 

poverhcuse on the Colorado "River is, vith ons excepti.on, the only 

itedoral agency engaged in the generation of power in the State. The 

Sational Park Service, for its own use, generates electricity at a 

2,CipO-kiloHabt liydroplant en the Merced River, within Yosendte national 

Bark. ' . .^ , . -

The cities of LQS Angeles, San Francisco, Sacramento, and Oakland
  -'-'' ' i/ ;"«*" "'  *'* -'"«"* * -**' f&r -*» '

ere all engaged in the generation of hydropower. All four cities 6b- 

ia?Ji part of their municipal water supply from Bierra Hevada streaios 

or fswaa sources at ouch higher elevations tfcan the place of use. All 

IIKV* found it profitable to utilize these large flows and consider-
ti

i&l* hsads in the generation of electricity for which there $a a    -\

ready xoarlaeft. Sacrantento, through the Sacramento Municipal Utility
     ii; . *~ 

Dittarict, has power rights only to water of the Middle and South

Jbrka American River and is rapidly expanding its hy&rogeneration 

tod distribution systems to fully utHlise these rights*

16
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 *'«  - 1 
Lj*i4 'I

Many irrigation districts and county water agenciea have built

B$& are building complex water-development projects which depend ttpon 

waterpower revenues for their economic feasibility. Water rights for 

| ̂ t^ese projects, which coaibine irrigation, flood control, and recrea­ 

tion with the generation of hydropower, are usually obtained through 

the assignment of early State prescriptions to the counties of origin, 

fhe Turlock-MDdesto Irrigation Districts combined to pioneer the first 

of such projects in conjunction with irrigation use of Tuolumne River 

water. Rising costs, the intense competition for water, and the 

technological development in steam-electric generation, have almost 

eliminated slngle-purpose projects. ;.
*" , " 

»  * ' - - -->  "

J '^ Areal Distribution of Waterpover
 f^'-i .. <   i i i in i I »»»»«<M»«<»»»i»^M^» II   n^tfmmm   I «TI> ******** . . '

Appraisal of the extent of the waterpower resources of California 

: i» facilitated by consideration of the distribution of developed and

..undeveloped sites within the principal hydrographic areas of the State.
.;. ^ *
- Tbe hydrographic areas are delineated on figures 1 and 2, which show

location of developed end undeveloped sites respectively.
r 

._/ The San Francisco Bay and Central Coastal Areas have no signlfl*

potential for waterpower development and no installations with 

greater than 100 kilowatts.

  ^-

-r ir>.i.«»-.-s'." .



>s Jforth Coastal Area
 *:

The rugged, snow-capped terrain of the Cascade and Klamath 

Itountains and the less rugged Coast Ranges, which intercept the 

ijaoisture-laden winds from the Pacific Ocean, provide the flow and falX 

essential to hydropower generation. The first tvo ranges are ideal^in 

-that the heavy sncwpack serves as a natural reservoir, sustaining 

flows well into the summer nonths. The Coast Ranges, however, permit 

prompt runoff from tac 15 to 100 inches of rainfall each year, and 

artificial storage is essential for any significant hydroelectric -r 

power development.

$; The Horth Coastal Area, from wMch about kl percent of California1* 

surface water drains to the ocean, has lees than 3 percent of the State's 

twrbslled hydroelectric capacity. However, nearly half of the State's, 

undeveloped water potential is in the Eorth-Coastal rivers.

The Trinity and Lewiston plants of the U* S. Bureau of Bedamation, 

with a total installed capacity of 100.3 ̂  develop more than half 

hydroelectric power generated in the Uorth Coastal Ares. These

i, on the upper Trinity River, are elements of the Bureau's 

Central Valley Project. All, except h MS? of tbe remaining generating 

ttffaoity of the area is concentrated in four plantd of the COFCO

of the Pacific Bower and light Compacy on the upper Klawfch 

TJ Bbove its confluence with the Sbasta River. A legal reatric- 

tiou, in effect since 192^, prevents construction or maintenance of

the Klai&ath River below this point.
f,  "** * 11'

is - : - .



Lack of industrial develojeient to provide a rcar&et for poorer 

an abundance of water to satisfy limited agricultural and domestic 

need have limited water-resource development in general andj eonse- 

qufi»fely, hydroelectric power production, which lenda it&elf well to 

aroltiple-use development "but is seldom justified for single use* The

recreation and fci&iber industries ere expanding in the Kumboldt Bay  »jt. ~ ^ j
  £-  region, and, as resulting villages develop alcejg the river "bottoms, the ~£

need for flood control increases, This fact iraa eHiphasised recently 

"by the S3rfc;-:vely heavy 3.tsz&~G sailed "by floods in the lower Bel and 

; HLaicatn River tasins. Toe need, coupled with the growth of statewide 

water deaiand^k has led to a State-Federal interagency study of plans 

for developing the water resources of northwestern California. IS&jor

- water-control and conservation projects constitute the principal

etaaents of a mltiple-purpose plan. k   7 . .,- -.,.,; .^   ^. ' f
&"' ' '"' '" " % ''" ' ' | 
" ; '   With courplete developtnent of power potential, the area could   , -; J

produce ,aT3out 1,500 i^T of power with flows available 50 percent of the 4

4&; .tgne and 3,000 MW with mean flows. Diversions of water from the ilorth v

t Coastal Area to the Central Valley Area will materially reduce the ^

V gross theoretical power potential of the area* In addition, large ^" " ^

of power will he consumed by the associated pumping operations. a
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South Coastal Area
-' ^ ' " ; .'"..-  

A Wrtffiypover installations in the South Coastal Area are limited 

to a ferPsmll plants, constructed at a'bout the turn of the century,

in tfce San Gabriel and San Bernardino I-fcuntains. The very limited 

water supply and heavy demands for irrigation and municipal supply

preclude any {significant increase in hydroelectric power development,v;r-

epv for that which may result from large importations of -water.

arc a £ev minor uncle*. -eloped rices in the, San Bemardino Mountains.

Central Valley Area

The Central Valley Ares,, tfh^^jgoarprisee the S&cranento and* "m
Joaquin River valleys, includes 38 percent of California's landsass 

and contributes ahout ^7 percent of its average runoff« Within the 

area 115 developed waterpwer sites account for about 90 percent of the 

- installed hydroelectric generating capacity. Most of these 

are on the 1O major streas&G draining the Sierra Nevada, so, 

ia effact, streams draining aoout 11 percent of the State's area have 

67 percent of ths State's installed generating capacity and about 50 - 

percent of its gross theoretical bydropover potential, developed and , 

uadftveloped. -^

20



Uroer SagraKento River "basin

The upper Sacramento River system %^Lna the Trinity and Cascade
. : * "

Mountains and receives diversions from the Trinity River. The system 

la foite thoroughly developed. The U. 8. Bureau of Reclamation oper- 

t&ea two plants along the Trinity River diversion route, as well as 

the Shasta and Sestfick plants on the Sacramento River. The Pacific 

Qas and Electric Company has developed most of the sites on the Pit 

and McCloud Rivers and Cow, Battle, and Butte Creeks. Although there 

are about 15 undeveloped sites in the "basin, the only regaining unde­ 

veloped head of ma^or significance is on the Sacramento River "below 

ihe Keswicfc powerhouse. ~

fM&her River basin

.<*/ -     '  ""* ' 
*?  33*ft Iteatfeer River basin, which includes the Tuba and Bear Rivers,

1» preuently the scene of great activity Sn the field of water-resource 

5pBent, including the ecnstruction of hydroelectric powerplants. 

are 30 plants existing or scheduled for completion by 19^  

will haare an installed capacity of about 1,713 Mtf, of 

759 WT will be in the Qroville and Ttarmalito Afterbay 

developaietits of the California Department of Water Resources. 

Badfic Gas ftfid Electric Coftpeaay's Big Bend Ho. 1 plant iffil be 

the Qroville reservoir so is excluded from this report.



Pacific Gas @&d Electric Canptosy operates, or has under

23 hydroplarrts la the basin with a combined installed 

of about 800 Mtf. The Heva,da Irrigation District baa two 

plants, totaling 60 &?, under construction on the Bear River. The 

Drcvllle-Wyaadotte Irrigation District operates three plants with a 

total installed edacity of about 90 SW. The gross theoretical power

at undevelorped sites in the basin is about 300 W with 

and 780 Mf with rsean flcws^ the latter representing ccrarplete 

regulation.

jjg|erleagi River basin ^ ' .

Ths Pacific Gas end Electric Cccrpcmy cannenced generation of 

1903 at its Aiserican River plant on the South

AMVtcan RLver, Thie plant was abandoned recently as a result of de- 

v^lopoenfcs on the Sotrth Bark Jtosrican Biver by the Bacramento Municipal

XJtility District, At tbe present tine the coc^pany operates only txro*
Mall plants oa the 3P$r«r. -4 ? ,.^v

OjrtljBBDi development of the vaterpower re«ourceB of the American
f ' _ 

Jdttoc, hovcver^ ia rapidly approachjUsa reality. The U. 6. Bureau of

Beclaumtioti presjesitly operates tha Folaom and Hlmbus hydroelectric

as part of the Central Valley Project. The AuTrarn-Folscm -JV* 

of thi« parakeet vhich includes a S,500,000-acre«foot Auburn 

&ad ^l»O MT pow«i*plaxsfc on the Borth Sorlt American Eiver vas 

ftutborised by Congrea*, and early construct ion is anticipated.



Placer County Water Agency has an extensive hydroelectric 

under construction on the Middle Fork American River in* 

eluding four hydroplants with a combined installed capacity of 210 M&

The Sacramento Municipal Utility District has recently con-* 

structed five hydroelectric plants and has one under construction on 

South Jbrk American River. They are also investigating the Loon 

powersite on Gerle Creek, tributary to the Middle Fork American 

River*

The Jforth Fork canyon, which at one point is 3>500 feet deep, 

It the major undeveloped part of the basin. There is little oppor- 

tjn&ity for storage in this rugged canyon, and there has been general 

that the area night beet be left in its present state for

recreation pizrposes. * ~  .

River basin 

The hydroelectric power potential of the Mokelmme River, which
  -

the principal source of water supply for the metropolitan area -

by the East Bay Municipal Utility District, has been substan-. , * .
|t*Hy developed by the district and by the Pacific Gas and Electric 

TUe district operates a 15-fW plant in conjunction vith

nMwirvolr, one of its tvo major storage reservoirs. Pacific 'i^. p~ - r>
Electric Coarpany, vhich purchases the power generated at 

* por*rpla*t, operates five plants within the basin with a total
;*?

capacity of about 193 W. - ^
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Biver "basin
 i, 

-£

This San Joagjuin River tributary has nine developed hydroelectric

pcweraltes vita ft total installed capacity of 200 liT. Bight unfle-- ,' »k .'"'-''
sites In the basin have a potential capacity of about the same 

. The Utlca Mij>1ng Ccmpany built the Utica plant near Murphys 

in l895» IJhis plant; new called Morphys, and owned "by Baclfic Gas and 

Electric Ccaspaay, was relocated a short distance upstream in 1898* Of 

fcfcfe nine plants in the Treiairi, six are owned "by Pacific Gas and Electric 

Company and three by the OakSale-Sovrch San Joaguin Irrigation Districts. 

$ev Mslones reservoir with 2,*KX)>000 acre-feet of storage and the 150-Mtf

liiir Melones powerplsuat hove "been aufchoriaed for construction "by the U. S,
 4; 

bray Corps of Engineers, and preliminary construction is scheduled to

In 1966. The U. S. Bureau of Reclamation will operate the power-
s- - '--I-,- '   "'..

aa part of its Central Valley Project* Several other pro^ectc *-f.
iff* t&Ser active investigation at the present time and continued de~ 

IB assured*

 ; * 
Baker Act of 191$ granted the city of San Francisco the right

-.'  '..*.. - " ..- *  
to dtvelqp the Hetch Eetehy Project In YoBendte National Park and

Rational Ibreat. This project, vMch will ultliartely pro- 

HOO million gallons per day of Tuoluane Elver water to the 

utlllsuit the fall from the high Sierra Hevada to generate hydro*
r>   ' ' ' i

In three plants having a ccwblned installed cwpeclty of £67 Mtl.



 -
' ' '"   ' -    "«** -

She Turlock and MoSesto Irrigation Districts nave coabin^flf 

i forces to construct and operate the La Grange and Doa Pedro hydro- 

*.plants with installed capacities of U.3 Ml and 27 M», respectively. 

^ Itoe two districts, with the assistance of the city of San Jfcancisco, 

vhich vould Tjenefit frcm exchange storage, and the federal Government,

would "benefit from flood-control storage, are actively planning
-' :' 3& 'V-'"^-.

new Don Pcdro reservoir and powerhouse. This reservoir would store 

than 2,^100,000 acre-feet of water, and a powerhouse at the dan 

have on installed capacity of 13! MKT, 

About 100 MW of undeveloped hydroposrar may "be available at

several other sites in tbe basin.   f , ,& - - ^   - '-?>'
.. > ^ .«" '

' 'f** - ' ^'''  » "&  - ^ - -s<^ ,-   ^S

River basin

Much of the theoretical power potential of the Merced River lies 

within the 'boundaries of Yosemite National Park at sites such as 

tosemite and Bridal Veil Falls. Develojsuent of any site within th 
*   , ' -""'"'  ; *'*  "'

would require Congressional approval, and use of these sites prob- 

vould be considered as not in the public interest "because of 

|pi»ll£e det^fiBient to the scenic value.



The Pacific Gas end Electric Company and the Fat local Bark 

each have a c&all by&roplant on the river, but the Merced

t __^^ * iticw District is the oajor developer of bydropcwer In the baoln. 

district has operated the Exchequer plant since 1926 in conjunc-
,' '" S. ':'

tiou vlth the storage of irrigation water In Lake McClure; the output

of the $Lfcnt Is sold to the Pacific Gas and Electric Cccrpany. A pro- '' - ;-r'
 '; ' r*" !".

1« fecar underway to raise existing Sjcchequer Dam about 169 feets - ^;f 

Increase the Inacalled capacity at the nev porterhouse to 80 IW. 

!&Sweln afterbew Aaci ?wt\ CK^cerhouse vill ba^e an Installed capa­ 

city of 9 JW* 2^re are asveral potential sites upstream from the

plant and outside o^foscmite National Bark; one of these, 

Bagby aite, originally c^r?een proposed for developnent along 

cocBtruction of Sxchequsr I>sai, but later was deferred.

Sqn JoaqoUa River basin

8an Joequin River e.lwve Jriant Earn udght be ccaisidsred aa a 

basin in the seme way a0 the Sacraaaento River above XfcstficU 

aySjroeiftctrlc-power facilities in this basin are divided between 

tbft B&eifie Qaa and Electric Cosrpany and the Southern California Edison

4 Pacific Gas and Electric Company operates 6 hydroelectric
-r^gf *ttte.:

la the *i||),; HJI Willow Cre<ik, X at the forebay of the A. G.
. 4 . ^P^
por*rplant, and 2 on the iaain stem of the San Joa<juln River.   

  
, vlth asi Installed capacity of T2 Mk", were constructed 1?y

||n flMi Jocqoin tight and Pover CoErpany between 1906 and 1920. The 11- 

tbr thete pro^ecte were transferred to fticlfic Gas and Slectric 

on Kovember " ?, 1939.
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ts

In

remainder of the plants on the upper San Joac^uin Biver and 

 fcrlfcutsries were constructed oy the Southern California Edieon

which describes **%*!r'r^jBP project as the "hardest working 

in the world*" Starting vritft Big Creek Ho* 1 and Ho. 2 plants - 

tha system had grown to 8 plants in 19^0, with an ixatalled

of 593 &?.

Several undeveloped powers!?:SB are svailaole ahove l&uresoth Pool 

yesiarvoir on the main ctera of the San Joaq.u3n River ar-d on the Horbh 

w& Middle Porks * The Miller jvS/'sje and F^rks reservoir olt^s Di'fer 

pot^otial storage on the isaiii 8 v.sia, and esver&l plans :ia\e beer* p^o- 

p08*<1 for atorage on and diversicna frcm the llorth Fork San Joaquin 

Jtirer and Cfcanite, Jacfcass, and Cliiquito Creeks*

In

yeare the great hydroelectric-pwer potential inherent ^ 

rugged and iintaraed river vaa undevelmied, largely because of

o?er watts' rights. Irrigation demands precluded upstream
«

SQ eosential to power development on a river with higlUy ir-

flcwa. Balch Ho. 1 plan?; was cocrpleted in 1927 *qy the San Joaquin
  - " '''  »?' 

tod ?ov«r Cw^pai^r, predecessor of Pacific Gae and Electric Conrpsnv,

fir»t limited to the use of natural flew* of tire Kings River, 

construction of Pine Plat Data in 195^ "bPthe^T S- Anny Corps 

it beco&e possible to develop upstream power storage , as '

C-T
«r

I

V
«,.".."



ilttt ttefc reservoir provided reregulation of pcraer flows for irriga- 
I'-' ' ;'<  " ' 
  tlcm «» veil as for flood control. Cotrtrig5it and Wishon B&as and
" --r -(   - . j+ ' mfa

were developed on the Korth Fbrk Kings R±Trt« "b^ ̂ ^ Pacific 
. " - «^P!" 

Electric Conroaj^r to provide storage fox* Baaa and ELech Sb. 1

» S giants on the Sorth Jbx^t and the Kings Hiver plant at the 

enfi of Pics Plat reservoir. 5?hesc fbur plants have en Installed

Of 307 Mf .i; : r, :

e undeveloped gross potential reealniEtg is ahout t8o MS/ with

and 165 Mf vith f lot JG e?/allable 50 percent of tha tisie . 

Tbifi potential includes the Tchipita Valley and Cedar Grove sites that

highly controversial storage in Cedar Grove and Tehipite Valley, 

h of'Hfcich areas have competitive recreational and scenic values.

^Qroel c*3ric pcirerplisirfcfi cai the Kern Biver have an Installed 

of 65 Mff. In dosjuatresm order they are: Eern Ho. 3 just above 

rcBcrvoir, Borel plant about 5 milea "below Isabella reservoir,
, \ ' f ^. ,    !.

1 about 2 miles above tfca isouth of the canyon, and Kern
'  * % - j1-- 

at the mouth* !Eb0 three trijsper plants are the property of

.California Edison Con^wnar, and the downstream plsct is

Tnr the Ifecific Gaa «nd Electric Cocgpany. All are run-of-the-river
«" ' '' ' ' -; ',."

> "?  - '-. -  i, . -.V-*.-. '-'. -' s

and nil vere cotatructed prior to 1£22. " - ..?



lover river has only 360 feet of undeveloped head, located
'"^X'. -" *

Borel plant and the diversion for Kern So. 1 plant. In addi­ 

tion to tnis undeveloped head belov Borel plant, there are several 

potential sites above Isabella reservoir* As this reservoir provides 

for reregulfittion of power released, prospects are favorable for further 

tnytream development at several sites if the formidable water-rights 

problem can be solved. _ . ;P

lahontan Area

With the exception of one small plant on the Truckee River, hydro-

tlectrlc power generation in the Lahontan Area is limited to the nearly$'"
,!\,.

develcjjsnezit of Bishop Creek and tributaries of Mono lake by 

Southern California Edison Company and to plants of the los Angeles
^v. ."..*;, ^. \ _ .V!.'.'- . i-VCsi^ -' ^,'-:-' f ' ? T"~*'^ '^   to

fitpartnent of Water and Bower on the Ovens 'lUver and^the Loe Angeles 

A^uedact. los Angeles authorities realized by 1900 that the city would

 006 have to stigpienent locally available water supplies* The Ovens
*

V*r. draining an enclosed basin along the eastern slope of the Sierra'  7* ^ , *^
, vaa selected as the source. The first, aqueduct conveying drene

-*. - - { 
voter to Los Angeles vas completed in 1913 and aa extension of

aqueduct into the Mono basin was coc^sleted in 1<&1, Along the 338

of aqueduct there are 12 hydroelectric poverplants, with a total" i '  "
capacity of 23^.7 W.



Colorado Desert Area
f

The major power development en the Colorado River in the reach
£
«; tterft It forms the California-Arizona boundary la at the U. 8. Bureau 

of Beclaaation's Parser Dam. Tho 120 Mtf of installed capacity in 

credited to California as the powerhouse is located at the California 

 Oft of the dam. However, the narrow and extremely arid strip of 

southeastern California which drains to the Colorado River contributes 

little to its flow.. About 90 percent of the potential pover available 

at drops along the All American Canal has been developed by the Imperial 

Irrigation District at four plants and by the U. 8. Bureau of Reclamation 

at the Siphon Drop ploct. Two undeveloped sites on the canal present 

only potential for additional development. '

Waterpower in the Future <
 v ;  '- .' . '£* '  ' .- *»;

continuing steady growth in the use of electric energy will
. ' &>.'

oaq?loltation of all practicable sources of pover to provide the 
tasargy to meet future demands. The technological advances in the pro- 

fcotion of electrical energy in steampover plants, including those using

«tC8dc energy, at times hanre appeared to reduce the value and slgnifl* 
'   ^y. - :, 1- . : ; 

v «nct of vsterpover. forecasters, hcverer, predict continued progress

v la the utilization of vaterpotrer. Such progress can be anticipated in
  -**-  v;.' , ;-,-, _$*:  -  .:,= ;.':

particularly in connection with the development of isulti- 

projects for irrigation, vater supply, water control, and 

uses, or the extension of integrated pover systems*



Further development of fcydroelectric power in California will 

bt related cloaely to the availability cf good powersltea. Only half 

;: of the potential sites and about half of the gross theoretical power 

-: in th* State have been developed. Many desirable sites have not been 

; utilised, particularly in the Horth Coastal Area, where the need for
 * -""'

pover has been United and some restrictions on development have been, : ->" 

t^KJsed through legislation,,

Waterpowsr, because It is a renewable resource and makes non- 

cctamrnrptlve use of water, tfi3-l continue ix> offer significant advantages. 

Ity&ropower plants czn respond quickly and efficiently to fluctuations 

v-_ in power demand and thus hydropowei- is used extensively to meet peak- 

requireiients. £&is flexibility makes it an ideal partner for the

steanrpower plant, and presumably for thooe using atomic- 

 nergy sources. This is true especially when seasonal storage is

available. Although Initial costs are high, the nigged hydroelectric ^
2

iattallatlona offer long physical life, low operating costs, and a X 

degree of reliability. ^'^Vr



SELECTED REFEHE8CEB

, ?. B., 1928> Beport to the Federal Bearer CeemiBslon on the 
water powers of California,

California Department of Water Resources. 1957* The California water 
plan,

*!   '.'.

Electric Institute, Annual Statistical year "book of the electric 
Utility Industry.

federal Pe^er OarjRifls.lon, Hydroelectric pcwer resources of the United 
States, ^--ryelo>ed ind uLjdevelopedy January 1, 196^,

£-_. Printing Off 1-2*3

Po^er Ccn3iis3icn> I$?6k, ITational power survey, guidelines for 
growth of the electric power industry.

| Ibrler, P- H., 1923, ^ydjjbelectric power systems of Calif ornia and 
' their ccctensiOE.i flro Oregon ODtd Jlevada, U 0 S. Geological 

Survey Water-Supply Paper

ing, S. T., 19&>> Water in California.



S
fP

^
T

g
^
  

:'T
'^

J
lP

(
||
B

|H
|i
^
 

" 
" 

' 
->

> 
«*

 -
 -

   
- 

V
;

; J
Jy

dr
og

ra
ph

ic
 A

re
a 

Su
b-

 b
as

ic
B

iv
sr

. H
or

&
u 

C
ou

st
al

 A
re

a

";«
" 

 aP
'*'

 
*

^
 

: 
B

ow
er

ho
us

e 
: 

lo
ca

ti
o

n
S

it
e

11
 -A

 K
l-A

j-M
th

 &
 S

m
it

h 
E

lv
er

 B
as

ia
s 

! 
K

la
rv

iu
h 

C
op

co
 1

Ii
 

'. 
jr

ee
k

; 
IC

Lr
ti 

«o
h

i 
K

lu
i.-

t't
h 

i 
:

T
ri

^r
cy

T
ri

n
it

y
T

ri
r-

it
y

C
an

yo
n 

C
re

ek
: 

11
- £

 j
Su

oe
«i

an
 H

iv
er

 £
as

in
r-j.

 
pi

t. 
R

us
si

an
i

B
ot

vs
ii

ti
al

 
<vf

c 
de

ve
lo

pe
d 

si

Jt
el

l 
C

re
ek

C
op

co
 2

Ir
o
n
 G

at
e

T
ri

n
it

y
L

ew
is

to
n

S
al

y
er

Jx
in

ct
io

n 
C

it
y

Pc
ri

jto
r 

V
al

le
y

 iB
p 

*

* 
I 

U
 T

* 
"r

 *
f*

 1
 ̂

 f
t
 l3

k 
jj

^
?
f 
u

 «
k 

w
 V

l\
4
n
f

- 41
 

59
4i

 
59

4l
 

58
4l

 
56

40
 

47
40

 
44

"^ 
'"* 

4o
 

5?
4o

 
45

39
 

22

' 
(9

)

G
ro

ss
he

ad
L

on
gi

tu
de

 
fe

t-
'c

0
 

t

1
0
0

19
2

12
2

12
2

12
2

12
2

12
3

12
3

12
3

20 22 22 26 45 48 35 04 07

12
5

73
0

15
7

15
8

48
p 5C 65
0

66
0

47
7

G
ro

ss
 t

h
eo

re
ti

ca
l 

po
w

er
 

w
it

h 
gr

os
s 

he
ad

, 
10

0 
p
er

­ 
ce

nt
 
ef

fi
ci

en
cy

, 
fl

ow
s 

at
39

5 MS
?

V
,'

i- 
. 

"l

^
J.

O

>«
0

4.
0

0.
6

0.
8

0.
4

0.
9

£3
.7

Q
50

16
.7

2
.0

21
 .0

22
.8

29
-8 0.
6

. 
0.

8
- 

3-
9

4.
1

10
1.

7

Q
ai

ea
n 

W 1
8

?
 ^

M
L

£Y
 ,

  
 

2
^
H

25
 .9

^7
67

.1
 '

0.
6

0.
8

5.
4

7-
7

15
2.

3

In
st

al
le

d
 

Ff
c 

ca
p
ac

it
y
 

ju
J5

l

M
» 

L^
P

2
0

,0
 

 
» 

2
.S

f 
2r°

 
i

18
,0

10
0

00
 

f'-
0.

3 
^:

1.
6 

i
2.

7

9,
0 

i   
18

0.
8 

!  



 £*
 *-

  
 
 
 ""

TT
"

Su
b-
lm
si
n

! 
Ri

ve
r

i Co
ut

i 
Co

as
ta

l 
Ar

ea

*  i
Po
we
rh
ou
se
 

lo
ca

ti
on

Si
te
 

s L
at
it
ud
e 

t 
° 

'
Lo

ng
it

ud
e

O
 

f

Gr
os
s 

he
ad

fe
et

Gr
os

fl
 t
he

or
et

ic
al

 p
ow

er
 

wi
th
 g
ro

ss
 h

ea
d,

 
10

0 
pe

r-
 

In
st

al
le

d 
Po
o 

ce
nt

 e
ff
ic
ie
nc
y*
 
fl
ow
s 

at
 

ca
pa

ci
ty

 
no
t

Q9
5

05
0 m

Qp
ie

on
 

Wf

  4
V
 

i

m

> 
11

- G
 L

os
 A

ng
el

es
 A
qu

ed
uc

t 
° 

..;
L.

 A
c 

Aq
ue
du
ct

L.
 A

« 
Aq
ue
du
ct

L.
 A

. 
Aq
ue
du
ct
,

 <  
L.

 A
, 

Aq
ue

da
et

( l
l-
l>
 S
ou

th
 C
oa
st
 B
lv

er
Sa
n 
Go
rg
oa
io
 

.
^ 

Sa
a 
Go

rg
on

io
Sa

n 
Lu
is
 K
ey

Es
co

nd
id

o 
Cr

ee
k

Sa
nt

;i
 A
na

I 
Sa
nt
a 
An

a
Su

nt
u 
An

a
4.
;.
..
 
Mi

ll
 C

re
ek

 ."I
*1 
v 

Mi
ll
 
Cr

ee
k.

  
Mi

ll
 C

re
el
e 

':
- ' 

ty
tl
e 

Cr
ee

k 
*'

l£»
fcl

fcs
 C

re
ek

Sa
& 

An
to

ni
o 

Cr
.

Sa
n 
An
to
ni
o 

Cr
.

So
n 
An

to
ni

o 
Cr

,
Se

*n
 G
ab

ri
el

 
!

Sa
n 

Jr
an
ci
sq
ui
to
 1

 
3^

Sa
n 
Fr

an
ci

Bq
ui

to
 2
 

3^
Sa
n 
Fe

rn
an

do
 

3^
Br

an
tc

li
n 
Ca

ny
on

 
' 3
^

Ba
si
ns Sa
n 
Go

rg
on

io
 1
 

3^
Sa

^ 
Oo

rg
on

io
 2
 

3&
Si
li
co
n 
Bo
we
r 

^ 
33

Be
ar
 V
al
le
y 

33
Sa
&t
a 
An

a 
1 

31
*-

Sa
nt

a 
Ao
a 

2 
3^

Ba
nt

a 
An
a 

3 
3^

Mi
ll
 C
re

ek
 3
 

  
3^

Mi
ll
 C
re

ek
 2
 

34
Mi
ll
 C
re

ek
 1
 

3*
*

I^
tl
e 
Cr
ee
k 

3U
Mo
nt
an
a 

  
3^

f>>
Qt

ar
io

 2
 

3^
Si

er
ra

 
3^

On
ta
ri
o.
 1
 

3^
Az
ue
a 

'._ 
3^

35 3I 18 06
n

OS 01 15 10 08 07 06 05 05 Of
c

12 09 13 13 11 09

11
8

11
8

11
8

11
8

.1
16 11
6

11
6

11
7

11
7

11
7

11
7

11
7

11
7

11
7

11
7

11
7

11
7

11
7

11
7

11
7

27 33 29 25
4,,

52 57 01 03 Oil
-

06 02 02 OU 26 23 to ij-
l

n,
"J *5*
!»

93
5

5^
0

25
3

28
5

17
73 89
8

82
^

ko
o

72
6

31
0

3^
8

19
15 62
7

-, 
51

0
^8
3

65
8

29
0

62
8

70
0

Uo
i

11
5  

>
10
,6 3*
5

0.
7

0.
3

0.
2

0.
0

0.
0

1.
5

0.
7

0.
7

1.
3

0.
2

0,
5

0,
5

0.
6

0.
1

0.
2

0,
2

0,
4

32
.9

, 
i9
.o 6.
1*

1.
2 " 0.
6 

.
0*

3.
0.

0
0.

3
3.
5

1.
5

1.
7

2.
6

0.
3

'0
,9 l!
6

0.
3

0.
7

0.
8

1.
2

36
.6

21
.1 7.
1

 '-
>;>

^'^
;! 

 
^*

),
9

0.
5

:
*
*
 

0
*
1

0.
8

U.
9

2.
1

2.
^

3.
3

0.
5

Ij
pl
l

2.
C
0
^
^

o|
Hi

oI
S^

5-
1

58
.1
 

a
42
.0
 

a
5.
7 

a
. 
2>

0 
a

1-
5

b- <:

0.
8 

J
0,
2 

^
k

0,
5 

j*'
Q
 
O
 

T

0,
8 

J
|
M
|

l.
g 

^
P
^

1.
8 

"n
^

0*
2 

i.
0,
8 

^;}
o.
U 

1
1.
9

0.
3

0.
5 

.
0.

6 
 

3.
0 

; i
(2

8
)

76
.9

93
*0

,. 
A

i'b
it

ra
ry

 e
st

im
at

es
 f

o
r 

^?
5

;a
nd

 Q
50

 f
o
r 

re
g

u
la

ti
o

n
s.



J
^
^
P
^
 ̂
 

J7̂
^
^
^
p
^
^
n
r
?

fe
ro

gr
ap
hl
c 
Ar

ea
1 '

,

Ri
ve

r 
«.

e-
it

ra
l 

Ya
ll

t-
y 
Ar

ea

^S
BS

*^
 

T;*
''!

 
 >- 

 "'

Si
t*

T'
 
7~

" 
 ".

» % c 
. 

  
,

 

^S
r^

"ikv,
.-"

^t .
- .

J
S
T
~
*
V
 f
H
 
-
j
r
^
r

1 '
 *

Po
we
rh
ou
se
 

lo
ca
ti
on

: 
La
ti
tu
de
 

: 
o 

*
Lo
ng
it
ud
e 

o 
«

«.

Gr
os

s
he
ad

fe
et

* <
vr%

r* 
. 
^B
??
I ^

^G
S*
^T
*!
^t
ff
-

Gr
oB
.3
 t

he
or
et
ic
al
 p
ow
er
 

vi
th
 g
ro
ss
 h

ea
d,
 
10

0 
pe
r­
 

ce
pt

 e
ff
ic
ie
nc
y*
 
fl
ow
s 

at
09

5 m
Q5

0
^n

eo
n 

Ms
f

,
-
'
.
.
_
'
 
 
 

., 
  
£"
 

**
-^
,

In
st

al
le

d 
Fo
ot
 

ca
pa
ci
ty
 

no
t s

i

fif
if

 
 
 
 
 j

j
_
j
,
«
w
.
.
 
 .
.'
.'
-w
«-
r 

L.
W.

 
. 

. 
..

 »
;*

 '

11
- B

 (
Jp
pe
r 

Sa
cr
sf
fi
eo
to
 R
iv

er
 £
as

in
 

' 
;. 

!
Pi
t

H&
t 
Cr
ee
k

X 
Ha

t 
Cr

ee
k

..;.
/ ' 

' 
H
t

 ?"
 

Pi
t

, 
Pi
t

hi
> 

." 
£i
fc

-£'
  

Pi
t

' $
. 

si
t

Sa
cr
am
en
to

Cl
ea
r 
Cr
ee
k

Sp
ri

ng
 C

re
ek

Sa
cr
am
en
to

k 
Ol

d 
Co

v 
Cr
ee

k
p 

So
ut
h 

Co
ir

 C
re
ek

i';
 

Ba
tt
la
 C
re
ek

Ba
tt
le
 C

re
ek

| 
Ba
tt
le
 C

re
ek
-:

i 
Ba

tt
le

 C
re
ek
 "

j 
Bu
tt
e 
Cr
ee
k

i 
Ba

tt
e 
Cr
ee
k

jl
l-
C 
Fe

ot
ha

r 
Ri

ve
r 
Ba

si
c

1 
f 

So
, 

Si
t*

 
Fe
at
he
r

j 
3o
, 

Fi
t.
 
Fe
at
he
r 

%
fc

o,
 

3S1
t. 

Fe
at
he
r

Pi
t 

1
Ha
t 
Cr
ee
k 
X

Ba
t 
Cr

ee
k 
2

H
t
 3

Pi
t 
4 

* 
*

Kc
Cl
ou
d-
Ht
 "

Pi
t 

5 
^ 

H
t
 6

H
t
 7

Sf
ca

st
a

jr.
 ?

. 
Ca
n?

Sp
ri
ng
 C

re
ek

Ke
ev
ic
fc

.R
il
ar
c

Co
w 
Cr

ee
k

Vo
lt
a 

.
So
ut
h

-'
In
sk
ip

Co
le

ma
n

Ne
w 

Da
Sa
bl
a

Ge
ct

er
vi

ll
e

Vo
od

le
af

Fo
rb
es
to
?m

Ke
ll
ey
 R
ia
g^

40 40 4o 4l 40 4o Y 4
o 40 40 40 40 40

* 
40 to 40 4o ^4
0 4o 4o 39 39 39 39 39

59 56 56 00 59 59 59 55 51 43 40 38 37

->
* 28 24 24 24 52 47 33 33 32

12
1

12
1

12
1

12
1

12
1

12
1

12
1

12
2

la
g

12
2

12
2

12
2

12
2

12
1

12
2

12
1

12
1

12
1

12
2

12
1

12
1

12
1

12
1

'1
21

30 32 32 45 51 59 59 00 00 25 38 28 27 52 01 52 53 58 07 36 39 12 17 29

4$
it

21
7

19
8

31
5

38
2

12
26 61
5

15
5

20
6

47
8

68
2

63
3

10
1

12
19 71
5

12
54 51
6

37
8

48
2

15
32 57
7

14
94 82
3

. 
66

8

43
-2 8,
5

7.
7

37
.5

47
.4

66
.3

74
.2

31
.4

46
.5

11
8.
8

87
.6

82
.2

38
.2 0.
2

0.
2

4 
,9

5.
6

4,
4

6.
3

7.
8

3.
4

2,
8

!«
7

1.
7

5P
.1

 8
.9 8,
1

-5
4,
7

73
.1

10
1.
6

11
4.

5
48
.0

71
.5

25
3-

5
87
,6

88
.1

66
.8 1,
8

2.
3

9.
5

10
 .7 8.
4

12
.2

15
*6 6.
9

..- 
'..'

  V
  

15
.6 9.
4

8.
9

52
*1 9.
8

8.
9

^
,
9

88
.5

10
7.

3
14

2.
9

56
.5

83
-7

33
8.
8

87
,6

10
0.
2

84
.8 4.
7

6.
0

13
.2

14
.9

11
.7

17
-0

26
,0

,
12
.3

49
-3

29
.2

27
.1

5
6
,
0
"

10
,0

10
.0

74
*8

90
,0

15
5,

0
12
8.
0

74
,0

10
4.

4
37

9.
0

13
4*

0
15

0,
0

75
-0 3.
0

1,
4

r-
6«
4

*.
o

6*
0*

13
.8

18
,5

- 
6,

4
- 

«!
 

"

52
.2

28
.8
 

^
L

9.9
 
m



'

Po
rw

er
lio

tif
le

 
lo

ca
ti

o
n

Si
te

s L
at

 it
 ud

e 
L

on
gi

t u
de

 
» 

o 
» 

0 
'

J^
if

l 
"f

ea
t

{C
on

tii
iu

ed
} 

R
iv

er
 B

as
in

 (
C

on
ti

nu
ed

)
oa
 B
ra

nc
h 

Bu
tt

 
Cr
ee
ls
: 

. 
So

. 
Fsr

.. 
Fe
at

be
r 

Ho
. 

IT
S*
 
Fe

at
he

r 
Eo

cf
c 

Cr
ee

ls
 

. '
 

Ho
. 

P.
*.
 
Fe

at
he

r 
It
o«
 
JR

c.
 

" 
Ho

. 
5k
..
 

A'.
 
Br
, 

W-
 
Br
. 

Fe
at
he
r

Ko
, 
Fk

G
o,

 
F*

c.
So

. 
Fk

, 
T

ub
a"

Y
ub

a 
, 

.
So

. 
H

t- 
B

ae
r 

O
r,

B
ea

r
B

ea
r

L
it

tl
e
 B

ea
r*

B
ea

r 
D

ry
 c

E
aa

iiX
to

n 
B

ra
ac

li 
B

ut
t 

V
el

le
y 

v^
 

C
ar

ib
ou

 1
 

C
ar

i3
x>

u 
2 

E
oc

k 
C

re
ek

 
B

uc
ks

 C
re

ek
 

C
se

es
ta

C
to

al
 C

an
yo

o 
O

ro
v

il
le

S
pa

ul
di

ng
 1

 
S

pa
ul

di
ng

 2

De
er
 C
re

ek
 

Dr
um
 1
 

Dr
um

 2
 

Al
ta

25
vr

t<
ai 

K
La

t 
1 

Bt
ife

ch
 F

la
t.

 5

G
ro

ar
f 

th
eo

re
ti

ca
l 

po
w

er
 

v.
a-

l:i
 g

ro
ss

 h
ea

d,
, 

10
0 

pe
r-

 
In

st
al

le
d
 

Fo
o1-

 
k 

fl
ay

s 
at

 
ca

pa
ci

ty

ii-
0 Uo ^0 40 39 39 39 3$ 39 39 39 39 39 .3
9 39 38 38 39 39 39 39 39 39 39 39
 '

33

16 10
 #

05 05 5k 55 49 43 ^2 37 32 31 25 20 20 ao
 '

20 1^ 18 15 X5 .1
3 13 13 1 1
3 57

I-1;
 1
21

8M
L2

1
' * 

12
1

12
1

12
1

12
1

12
1

12
1

12
1

 1
21

12
1

12
1

12
1

 1
21

12
0

12
0

12
0

12
1

12
0

12
0

,1
20

12
0

 1
20

12
0

12
0

12
1

05 11 09 09 21 20 25 29 1 29 38 08 11 38 38 38 16 50 k6 k6 1*
8 50 50 53 03

53
3

35
7

11
50

11
50 53
5

25
58 29
0

U7
7

1*
78

5^
5

67
5 '9
0

16
6

82
0

31
8

19
7

2^
0

10
18

1*
39
.

3^
39

- 
90

4
.i

'v
.6

^3
: 

£&
3

50
5

33
1

1.
8

16
,7

3d
, 
6

37
 A

;J
1,
8

1
-
1

IS
 6

33
-9 2*
0

1.
2

65
-1 5.
6

2.
3

11
.2 0.
5

0-
7

0,
6

U.
7

1.
8

2.
8

2.
6

0.
8

1,
1

1-
3

1*
9

1.
1

MT

55
. T

.
66

.5
,

9,
8

H
2.

3
7^

.7
- 

1.
8 

2.
1

X
6.

6
10

.7
35

.5 3.
2

3-
2

I.
8

II
.8

 
.5

.3
12

.5
11

.5
. 

1A
 

5.
5 

5.
5 

8.
7

32
,3

 
65

 a

11
2,

6
2
,0 2.
3

38
.5

35
*5

 
7.

3 
9*

1

Il
ls

35
,8

. 
33

-0

15
.9

85
.8 9.
7

36
.0

75
-0

10
9^

8

66
.0

67
,5

 
 Z

m
w

 
-»

 
 ^

«-
'

0.
0 

6W
-.-

S 
U

5.
1

3
-7 9
&

.5
-5 2
.0

 
2

2
.0

3
7

^
1

2
.0



If
eb

le
~l

te
ve

cl
te

s-
co

n
tl

n
u
ed

c 
A

re
a

S
it

e

(C
oa

t t
nu

e d
}

1
1

-0
 

,1
1-

tt

rt:
..v

.::
-:i

r 
R

iv
er

 B
as

in
 

A
ub

ur
r' 

B
av

in
e 

W
is

e 
La

-*
-./

 S
ac

ra
m

en
to

 R
iv

er
 B

as
in

i«
£l

a, 
iri

i. 
A

m
er

ic
an

 
to

.-
ic

on
M

id
. 

Fi
i«

 A
m

er
ir

nn
 

S
il

v
er

 C
re

ef
c 

So
. 

Fi
e. 

A
m

er
ic

an
 

S
il

v
er

 C
re

ek
 

S:
ilv

c-
r 

C
re

ol
e 

S
il

v
er

 C
re

ek
 

So
, 

l?k
. 

A
ae

rl
ca

a 
3o

» 
Fk

.

M
id

dl
e 

B
al

at
on

 
A

m
er

ic
an

 B
ar

A
w

U
f 
D

Q
£

p
 

A
V

^
rV

%
fV

El
 D
or

ad
o 

Un
io

n 
Va

ll
ey

 
Ja
yb
ir
d 

Ca
ni

ne
 

Wh
it

e 
Bo

ck
 

Ch
il
i 
Ba
r 

ib
ls
om
 

.

11
-P

Sa
c 

Jo
aq

xi
la

a
K

er
n

K
em

 
/

IC
er

n
K

er
n

M
io

dl
e

Ba
si
n

** 3
IJ

or
el

M
ic

l.
t> 

K
iw

ca
h

Ke
rn

 C
an

yo
n 

£u
le

3

po
w

er
P

ow
er

ho
us

e 
G

ro
us

 
c/

lc
u 

g
ro

as
 h

ea
d,

 
10

0 
p
sr

- 
In

st
a
ll

e
d
 

Fo
ci

; 
_

 
lo

c
a
ti

o
n

_
_

_
_

_
_

h
e
a
d

 
eu

-ry
: 

y
f^

ie
ie

n
cy

a 
f 1

0f
cr3

 a
t 

ca
p

ac
it

y
 

s l
a
ti

tu
d
e
 

L
on

gi
tu

de
 

fe
et

" 
~G

95
 

05
0 

Q
m

ea
n 

: 
o 

» 
o 

»
r'j'

53
 

12
1 

06
51

9

39 39 39 38 38 38 38 33 38 ,3
8 38

; 
3
&

04 0
2 00 59 53 52 50 48 46 46 42 33

12
0

12
0

12
0

12
0

12
0

12
0

12
0

12
0

.1
20

12
0

12
0

12
1

12
1

25 36 44 50 23 26 32 37 46 49 10 13

61
9

21
10

13
^2 26
2

sr>
6

19
10 42
0

15
40

10
50 86
0 60 34
o 42

  .   
.i..

^ 
j

0.
5

i,
0

0,
2

9-
7

0-
4

1.
4

1,
1

6.
3

0.
5

4
.
2

0.
5

35 35 35 35 3̂6 3
6

3
6 36

46 35 S8 26 10 07 29 28 27

11
8

11
8

11
8

11
8

11
8

11
8

11
8

,1
18 11
8

26 31 47 47 42 47 50 51 52

* 
82
1

27
0

87
7

26
2

15
63

11
51 80
4

14
82 38
9

9-
4

3
3

11
.2 3-
3

1.
7

1.
8

1.
2

1-
3

0,
6

7-
1

2
.9

2
3
.1

16
.5

t.
7.

5 
2.

0
20

.3 5.
4

2
2
.6

1
6
.9

3
0

.3
2
.2

43
*4

22
.9

10
.4

 
35

^0
10

.5
 

4«
o

3-
9 

9-
0   7

 
.5

10
8.

3'

12
*0

1
0
.0

8
0

.5
57

*3
24

.7 6*
0

2
2
.7

17
.3

71
.1

15
 3

10
^.

8
79

-2
6«

Q
25

 .0
2
0
.0

\ 
33

,3
..1

33
*0

20
0.

0
7

.0

13
-5

49
.4

2
1

.2
71

*3
2
1
.3

'
7.

6
7,

6

18
*.

1
8.

6

32
.0 9*
2

16
.0 8.
5

2^
0

2.
8

2«
3

1.
6



Ta
bl
e 
3.

 D
ev

el
op

ed
 w
at

er
po

we
r 

si
te
s-
ce
nt
in
ue
d

 

Sy
dr

of
er

iip
lii

c 
A

re
a

i 
' ' 

-*
 "

,
 6  

Po
w

er
ho

us
e 

lo
ca

ti
on

.-.;
 . 

-?..
 

  
S

it
iP

*
 

s L
at

it
u

d
e

; 
' > 

t

^M
c.:

';i.
l 

v-
--t 

'.e
y 

A'
*6

^ 
(C

en
t i

n
u

e
d

^
^

i .
;.-

'  
^ . 

^ 
vO

aq
ui

.il
 R

iv
er

 B
uy

ir
. 

.'o
 -

L!
 

V
ov

i'-
 K

in
nj

B 
H

ut
is

 
;;6

 
;S5

 
.''O

iic
'-.

 
vb

rk
. 

K
ii

i^
s 

B
al

ct
i 

1 
3^

 
?5

liw
i- 

1 
fo

rk
 K

in
gs

£
Ti

>
-'r

SL
G

 
jC

u
q
u
in

 ;
 

:.';
., 

:.-
B

ig
 C

-.-
ie

k
jj

.t
 

L 
;-

vf
ek

B
i/3

 
- 

-<
.ek

B
i^

 
  

;C
k.

^?
.n

 ^
o

^q
u

in
: 

V' 
. '

^
lU

if
'.

- 
jo

ac
u

in
i;o

, 
x:;

;,
 

W
il

lo
w

 O
r.

lie
 

; '
!:.

 
W

il
lo

w
 C

r.
W

il
lc

w
 C

re
ek

v/.
 L

i l
ev

 
C

re
ek

W
in

 cv
r 

C
.v

oe
k

S.
ii:

 
tf

'o
ci

qu
in

V
t
a
i
l
 

K
.'
("

i

:^
vc

u-
j

'M
'-

 
. 

 -
 :

' 
  

!
 :

M
« 

. '
,  

:-
.' 

;_

T
iic

lu
iim

;
C

h-
-r

> 
y 

C
re

ek
H

e^
cU

-l
ie

tc
hy

 A
q>

/; 
'"*

B
fe

ilc
h 

2
X

ia
gs

M
an

sa
ot

h 
B

oo
l

R
>

rt
al

 
;

B
ig

 C
re

ek
 1

B
ig

 C
re

ek
 2

B
ig

 C
re

ek
 £

A
B

ig
 C

re
ek

 8
B

ig
 C

re
ek

 3
B

ig
 C

re
ek

 4
 

,
C

ro
ne

 V
al

le
y

Sa
n 

Jo
aq

ui
n 

3
Sa

ri
 J

o
aq

u
in

 2
S

an
 J

o
aq

u
in

 1
A

A
. 

6
. 

W
is

ho
n

K
er

ck
ho

ff
T

o
se

n
it

e
E

xc
he

qu
er

M
cS

va
in

M
er

ce
d 

F
a
ll

s
C

an
yo

n
C

he
rr

y 
C

re
ek

M
oc

ca
si

n 
C

re
ek

°,6 36 37 37 57 37 3*1 37 27 37
* 

-T
,.
~

3( 37 37 37 37 37 37
. 

37 37 37 37 37 37

55 53 13 15 13 12 12 12 08 07 17 15
 

'
12 09 08 05

 .
^3 35 31 31

 
- 

53 cj
i

1^
.0

L
o

n
g

it
u

d
e

o

11
9

11
9

11
9

11
9

11
9

11
9

11
9

11
9

11
9

11
9

1
1
0

11
9

11
9

11
9

11
9

11
9

11
9

12
0

12
0

v 
12

0
11

9
11

9
12

0

G
ro

ss
he

ad
fe

e
t

 A
t

0 1
 

 ..
...

 2
 '4 ^

! * v

u^ 10 20 10 15 18 18 20 23 29 31 31 30 30 30 3^
-

k? 16 18 20 57 5B 18

23
89 75

0
11

00 23
0

21
31

18
55

24
18 71

3
82

7
4i

6
35

0
U3

8
3^

5 72
11

*1
2

35
0

3:1
0

k6
& 61 27

] k
 3

2
24

8^
-

13
16

G
ro

ss
 t

h
e
o
re

ti
c
a
l 

po
w

er
 

; 
w

it
h 

gr
oe

s 
he

ad
, 

10
0 

p
er

- 
In

st
a
ll

e
d
 

J\x
>i

i 
ce

nt
 

ef
fi

ci
en

cy
.,

 
fl

ow
s 

a
t 

ca
p
ac

it
y
 

no
t^

09
5 > 

o
0 

.^
c 

- 0
o.

S
j "

; . 
4

(,) 
. 9

> o
 . -

B
"L

o 
* 2

ri
o

.i^"
1 . '

^
r:

.V
i

LL 
I 

7
C

.O
C 

. 0
0

,0
0

.0 o
.l

10
.7 0.
6

i-
5

0
.2

0
.1

<!f 
7

o
.i

23
.6

Q5
0 5*
3

10
.6

7.
7

^9
.8

^*
5

67
.0

58
.4

37
.0

33
-3

85
.1

*i6
,,o

0.
3

0.
9

0.
7

0
,2 3.
6

U-
Q«

 1
&

*5
33

. ̂
it

. k
2
.0

86
.ii

M
3.

1
69

. u

Q
m

ea
n

3
0
,9

6
2
,3

40
.9

12
U

A
9

.0
90

.6
79

-0
1*

5.
 2

W
t-,

8
1^

5-
5

76
,0

0.
7

2.
5

"2
.0

0
,7

13
.2

' 
68

.1
17

.6
52

.6
7.

0 
.

3.
1

12
U

.2
,1

2
3

.9
8

1
.7

 *

13
5.

0
31

.0
97

*2
W

i.
l

12
9 

. 'v
1

0
.0

6?
«0

57
.8

8o
*0

58
.5

10
6.

5
84

,0 0.
8

If
.O

2
,4 0.
3

1
2

.8
3^

.1
2

.0
8

0
.1

9-
0

3,
4

67
.5

15
0.

0
7

0
,0

t i i i »
v
 

l-
  -

M
. 

1 ! < I
  

  
i

^
l 

I 
  %

-f 
i' 

]
v;

- 
' 

j ' I i s 1
r 

1

1 
'*.

.  
:

; 
u»

 
i 

CJi



il
l-

?

-
#
*

$
f
c
^
r
 

   
   

 
' 
' 

  
V;
-
^
*

$
-

; 
>

^
'
-
^
^
V

;
,
 

-V
 

/
:
«
£
>

 ;
  

 
'' 

.

;i"
ph

  w
 V

 

fx

, ,"
-*

S
it

e 
 

; 
! 

Po
vr

er
ho

ue
e 

J 
lo

ca
ti

o
n

J L
at

it
u

d
e

: 
o

«
lo

n
g

it
u

d
e

o
 

G
ro

ss
 t

h
eo

re
ti

ca
l 

po
w

er
 

G
ro

ss
 

w
it

h
 g

ro
ss

 h
ea

d,
 

10
0 

p
er

- 
In

st
al

le
d
 

Fe
e*

 
he

ad
 

ce
nt

 
ef

fi
ci

en
cy

, 
fl

ow
s 

a
t 

ca
i>

ac
it

y 
n<

yc
#

fe
et

 
Q

^5 M>
;

05
0

M
tf

Q
in

ea
n

MW
MW

 
a
j^

.1
 V

::;
.o

.y
 A

re
a 

(C
on

ti
nu

ed
) 

^
. 
 
 .
 
 .
 
 .»

->
-4

^
. 
 .

-
.,

«
«

 
V

 
' 

. 
  

'J

3
d

.,
 V

uo
.?

':*
uc

.'.
. \

:
.L

*
e

;,<
-, 

.; 

' 
£
 !

. 
'«i

 J

Uc
 i
c

C
ai

c
S

u
ll

3
t 

3j
:

IX
c.

.
JS

O

i.
-.

li
o

A
V

-

Sf
e-

nK
.Ja

*q
ui

a 
H

iv
er

'j-
T'

.e
; . :

-.. 
.-

.a
n

is
la

u
e

  . 
, . 

^t
au

is
ia

u
e

. u
-S

ta
nJ

el
au

s
»:

  
-O

U
S

&. 
D

it
ch

a 
P

it
ch

'
i\

 o
n 

C
re

ek
 L

si
au

s
-  ,

,IL
^S

", 
M

ok
el

ua
ae

, 
J^

ok
ei

uu
m

e
..'.

-;,
. 

i-
bl

ie
lin

im
e

' 
. 

M
ok

el
vn

un
e

..;
riu

e
- j

L
iie

B
as

in
 

  
1%

D
or

i 
P

ed
ro

I^L
 O

ra
ng

e
D

on
ne

ll
3

B
ea

rd
sl

ey
S

pr
in

g 
(la

p
S

ta
n
is

la
u
s

M
Ti

rp
hy

s
A

ng
el

s
- 

?i
x>

en
ix

M
el

or
ie

a
T

ul
lA

ph
So

^l
B

fc
pr

in
ge

 2
S

ol
- 

S
pr

in
gs

 1

»
a"

ee
k

in
t

c
tr

a
P

ar
de

e

37 37 ^ 3& 38 36 30
» 

33
' 

3S 37 ^B 3S 3c
;

^
^

r-
 ; 
O

' 
38

^
3 lib is 12 11 08 09 05 02 57 52 30 30 27 25 20 15

12
0

12
0

±
JV

I 
!-:
0

ir
o

12
0

1P
O

12
0

IS
O

12
0

12
0

12
0

32
0

1f
t

12
0

12
0

12
O

f% ?6 1 <'i
?

0'
.

07 -3 26 3- 20 32 36 13 13 CK
 >

."> 
»/

5
1

 ;':6
is 

i . 
2

^ 
'' 0

 
" 

 . 
2.

J.U
c:

-l 
' , 

"i
?6

M
-

19
^ 

c.
o

I0
b5

 
V

i>
..0

r,B
 3 

T
4 

4O
 

C 
t ^

.»
 ! 

1
 q

c;
 

; 
T.. 

    
  *

  J
 s

 
- 

- 
-

23
0 

0,
0

15
7

21
09

 
O

.y
' 1

?6 
1 . 

7
jk

'1
^ 

o.
-S

S
...

i?
 

~
 .

 4

b 
12

63
 

i-X
Y

, 
32

? 
'I 

. ?

1
9
A

1.
9

26
.0

C.
 

o
 

v
 * 

-
3»

6
V

s.o 3-
5

l.
l

2
,0 8.
8

9.
3

8
.2 6.
6

^£
 3

"9
.5

38
.8

1U
.7

^3 / ",
-

a? Ik 7 99 U
v 

x 2
" 

29
' 

20 23 10 59 16 65 23

  5
 

;

 6 
  '!

» 
Q

H
|^I

'P
I

-7 .5 .4 -5 .1   3 .0 ,8 ,2 .7   3

2
7

.
0

 
;

3.
9

5^
.0

i 
10

.0
  

6.
0 

i
81

,9
 

:
H

 
' ' - 

1
i.U

 
-.-.

'4
1.

6 
- 

|
2^

.3
 

ij* 
t

17
.1

 
- 

'
29

-7
 

-»v
 

i
9A

 
f

131
*0

 
?

13
.6

89
,1

15
.0

'it
 d

ev
el

op
ed

 
si

te
s

(1
15
5

12
77

-6
 

30
11

.1
 

50
9^

.2
 

60
13
,8



 d
ro

gr
ap

hi
c 

A
re

a 
,

t 
^ 

-»
 

. 
fc 

"r
^1
*

j 
M

ve
r

i LO
L 

Py
ru

ff
iid

 L
ak

e 
B

as
in

T
ra

ck
ee

XO
-E

 W
al

te
r-

H
on

o 
Ifc

&
e 

BE
i'
ll

l 
C

/e
ek

I 
li

e
 V

is
in

g 
C

re
ek

; 
la

sh
 C

re
ek

;1
0-

G
 :

/rt
en

s 
lA

fc
e 

B
as

in
M

il
ne

r 
C

re
ek

i i 
Cw

en
o

Cw
fe

iif
l

O
V

fU
Li

S

B
is

bo
p 

C
re

ek
B

ic
ho

p 
C

re
ek

 
-.;'.

B
is

ho
p 

C
re

ek
 

" '
 

'
B

is
ho

s 
C

re
ek

5i
£*

lv
;o

 C
re

ek
B

ig
 i

."j
jae

 C
re

ek
D

iv
is

io
n 

C
re

ek
i^

/V
*
*
 4

* 
^
^
.T

 V
^
^
\A

 
/^

1
*

JE
^
£

k
l?

 
W

O
 W

 W
 v

£
 A

W
 l
y

^
jy

. 
O

*
fc

>
C

i?
w

C
fc

L»
 A

. 
A

qu
ed

uc
t

'n^
ifc

-4.
- ^

..u
.«

* 
 < 

.-^
 i
 

v-v
-t*

 
J3

^u
»*

>j
^^

 j^
^^

k^
wj

it 
^

S
it

e

. 
   

 -

F
ar

ad
la

in
s H
il

l 
C

re
ek

 -
 O

w
t 

of
Po

ol
e

B
ug

h 
(J

re
ek

W
bi

te
 M

ou
rrf

ca
ifi

 :
U

^p
er

 (
So

rg
e

M
id

dl
e 

G
or

ge
C

on
tr

ol
 G

or
ge

P
le

as
an

t 
V

al
le

y
B

is
ho

p 
C

re
ek

 2
B

ia
ho

p 
C

re
ek

 3
B

ia
ho

p 
C

re
ek

 *
v

B
is

ho
p 

C
re

ek
 5

B
ia

ho
p 

C
re

ek
 6

B
ig

 P
in

e 
C

re
ek

 3
D

iv
is

io
n 

C
re

ek
C

ot
to

ns
fo

od
 

 ;
H

ai
w

ee
  

-i 
 

  ' 
'   

' , 
t

%
4
 4

*
 *

±
r+

 
. 

..

 
 

« :   .
Po

w
er

ho
us

e 
lo

ca
ti

o
n

: l
at

it
u
d
e

5 
0

 
t

39
25

L
on

gi
tu

de
O

 
t

12
0

02

O
r O

B a
 

he
ad

fe
et 90

G
ro

::a
 t

h
eo

re
ti

ca
l 

po
w

er
 

v
it

h
 £

<i
*o

6s
 h

ea
d,

 1
00

 p
er

­ 
ce

nt
 e

ff
ic

ie
n
cy

, 
fl

ow
s 

a
t

09
5 o.
'f

05
0 a.
o

Qj
zie

aii

6.
1

In
st

al
le

d
 

Fo
o 

c -
 

^
 p

ac
lt

y
 

no
t^

c

m 2.
8

;

se
rv

ic
e.

37 37 37 37 37 37 37 37 37 37 *-*
7

' 
37 37 36 36 36 /T

57 37 33 30 26 25 16 18 19 20 21 08 56 27 06 f\

11
9

11
9

11
8

11
8

11
8

11
8

11
8

11
8

11
8

11
8

11
8

11
8

11
8

11
8

11
8

11
7

13 08 23 3? 3^ 3^ 31 35 32 30 29 £8 19 16 02 57

16
89

18
07

)
12

49
)

20
05 80

2
79

5
78

0 87 95
3

80
9

11
12 ^ 1

5
2^

>0
12

^:-
5

IS
; '3

0
13

77 19
3

1.
7

1
-2

O
.S

1
1
.2

1.
1.

1
10

 . 
^

1-
3

l.
i

1*
0

1.
3

0.
5

0,
3

0.
6

0.
.'^

0
.5

4
,3

hA
 

1

5»
o

3*
1

0.
3

20
.5

2
0
,3

19
.9 2.
3

2.
8

2.
4

3,
3

1
.2 0,
8

1
.7 0.
3

2
,2 7,
7

O
R

 
ft

9.
6

6.
1

. -
0.

5
2
2
.5

2
2
-3

2
1

.9 2.
6

5-
7

fc
.8

6.
6

' 
2.

5
1,

5
3.

^
0«

C
|

B.
5

TO
O

 *
r

10
' 

8 0 37 37 37 3 7 6
, 

6
&

' 
^

^
 

1 3
*

 
0

 
 

1 5

ir
ru

VQ A .3 «5
 

^
p, 

^
* 

-<
im

.J
 .

^
.

" 
^H

i 
T

.6  8
 

4

p6
 

"
.2 B6  5 .6

 
a

i
.0

es
tis

ua
rt

es
 f

o
r 

C 
an

d 
Q

50
 T

or

o



. E
y;

v 
- 

. r
ap

li
ic

 A
re

a 
rt

( ' C
; 

.--
Tv

do
 t

e
ie

rt
 A

re
a 

-v

</
 ".

, 
Lo

w
er

 C
ol

or
ad

o 
R

iv
er

C
ol

or
ad

o
Al

"j.
" A

m
er

ic
an

 C
an

sl
; 

A
ll

'-P
-i

er
ic

an
 C

an
al

'; 
A

l>
,-

/.j
ac

ri
ca

n 
C

an
al

1 
A

ll
- /

:s
or

 ic
on

 C
an

al
1 

A
ll

 -A
fr

ic
an

 C
an

al
!

S
it

e

B
as

in
B

ar
ke

r
Si

ph
on

 D
ro

p
P

il
o

t 
K

no
b

D
ro

p 
2

D
ro

p 
3

&
ro

p 
5

'- i
.

P
o

te
n

ti
al

 a
t 

de
ve

lo
pe

d 
ei

te
e

;'

 . 
»'.

 . 
 , V

'*. 
  '

">
' 

! *
! 

-
'.

J 
(ji

'O
oL

J 
th

eo
re

ti
ca

l 
po

w
er

 
: 

Po
w

er
ho

us
e 

G
ro

ss
 

^"
ith

 g
ro

ss
 h

ea
d,

 
10

0 
pe

r-
 

In
st

al
le

d
 

Po
 

: 
lo

ca
ti

o
n

 
he

ad
 

ce
nt

 e
ff

ic
ie

nc
y^

 
fl

ow
s 

at
 

ca
pa

ci
ty

 
no

  l
at

it
u
d
e 

L
on

gi
tu

de
 

fe
et

 
09

5 
Q

50
 

Q
ne

an
: 

° 
c 

o 
t 

j^/
 

i8#
 

iaf

3k
 

18
 

11
H

 
CB

 
78

 
38

-1
 

90
.2

 
. 

90
.9

 
12

0-
0 

TJ
3S

 
1»

7 
ll

H
 

38
 

15
 

2
.0

 
2
.2

 
2
.2

 
1*

6 
e

32
 

M
 

lll
i- 

14-
3 

55
 

o,
,0

 
  

4.
7 

7.
0 

33
«0

 
e

32
 

42
 

11
? 

02
 

25
 

^
0
 

7
.2

 
- 

8
.0

 
1

0
.0

 
e

32
 

te
 

11
5 

08
 

25
 

3^
6 

6.
6 

7 A
 

9-
8 

ek L:

32
 

fcS
 

11
5 

13
 

51
 

6.
9 

13
.0

 
1^

.3
 

19
-6

 
a|

a
 

- 
- 

- 
, 

i 
- 

- 
j 

j
.-

 
.-

-
_

-
 

- 
- 

. 
. 

_
..
..
..
 

. 
. 

.. 
. 

-
 

- 
|

 ;  
(6

) 
>it

.o6
 

12
3.

9 
12

9.
8 

19
^.

0
1 

  
'*. '>

' 
^.

.ir
 

'i
. 

.  
 .

. -
.- 

- 
-' 

, 
 /

 
-

"
- 

»
*
 '
 

* 
- 

-.
 

j-
ii

.*
. 

» 
^i_

- '
 

,

Ar
bi
tr
ar
y 
es

ti
ma

te
s 

fo
r 
Q9
5;

 a
nd

 Q
50
 f
or

co
mp
le
x 

re
gu
la
ti
on
s*
 

"E
nt

ir
e 
in
st
al
le
d 
ca
pa
ci
ty
 l
oc
at
ed
 i
n 
an
d

cr
ed

it
ed

 t
o 

Ca
li
fo
rn
ia
.



Ar
oa

h 
K

lv
er

S
cO

tt Fk
. 

Sa
lm
on
 

Fk
v 

Sa
lm

on

t 
5b

rk
&

-c
i:.

Er
t 

F
or

k 
B

tu
ar

t 
Jb

rk
 

ST
ofc

 
51

^.
 t

ri
n

it
y

 
T

ri
n

it
y

 o
 '

-

S
o.

 
li

t.
 
T

ri
n
it

y

H
ay

fo
rk

 C
re

ek
So

ut
U

iG
t i

tj
ud

o 
L

cn
^i

, b
i .0

 
o 

o

1 
,' 

 
1 

>*
  
<"

Pe
ri

do
t 
i^
e

Bi
£ 

Fl
at

0 u
nc
ti
on

Ju
nc
ti

on
 A
ft

er
ba

y
Wa
rm
 S
pr

in
gs

Ba
dg

er
 C

re
ek

Ca
ll

ab
an

Sc
ot
t 
Va
ll
ey

Ha
mb

ur
g

Ha
pp

y 
Ca
is
j?

Ss
wy
cr
 B
&r

He
l&

ey
 B
ar

Bl
ac
k 
Be

ar
Mo
re
ho
us
c

Sl
at

e 
Cr
ee
k

St
ua

rt
 i

to
rk
 1
 .

St
ua
rt
 F
or

k 
2

St
ua

rt
 I

to
rk
 3

Ho
oi
ia
n 
Gu
lc
h

He
le

na
 

,
Bu
rn
t 
Ba
nc
h

Sm
ok
ey
 C
re
ek
 

:
Fo
re
st
 G
le

n
Ha

yf
or

k
Kl

ta
po

a

4
1 41 4
1

41 4
1

4
1

4
1 4
1 41 4
1

' 
4
1

' 
4
1

4
1 Js
O

40 40 40 40 40 40 40 40 40

41 4T 4
6 58 50 19 42 47 *I
4

48 17 11 19 15 57 53 51 4*
5

48 19 28 3^ 43

1 
e'J
  

i£
3

i 
r;

>
,L«.

C-V
is
J*

12
2

12
2

12
2

12
3

12
3

12
3

12
3

12
3

12
3

12
3

1£
3

12
2

12
2

12
2

12
3

12
3

12
3

12
3

12
3

12
3

12
3

k;
«

O?
) oi 15 37 4# 0
1 03 24 OQ 15 13 23 39 57 56 52 08 10 28 15 25 14 31

!._ v>
:

l\ 
/-, .A
)

1'
. 

,
'-. 

,J
r:
 ^

7i
>5

39
0

r>'
;o

TO
O

l?
00

Bo
u

'3
30

7^
:0

60
0

95
0

l)l
"^

13
40 63
2

27
0

^2
0

86
0

68
0

67
0

G
ro

ss
 t

h
o

o
re

tl
ca

l 
po

cr
er

, 
-,;

-i-
ch

 g
ro

ao
 h

ea
d,

 
10

0 
p<

ir
- 

ef
 f I

c 
le

ac
y*

 
t J

tja
ya

 a
t

9-
S 

0.
6

2
.2

4
1

,4
77

.0
1.

8
1.

7 
1.

9 
4.

8
12

,9
 

0.
9 

1.
5 

2.
0

1.
7

1
0

,2
 

4
.8

 
O

.fc 1.
7

0.
8

2.
8

05
0 17

*0
63

,6 2.
9

3-
3

16
.7

10
3,

6
19

2.
3

8.
9

6,
3

1
4
.1

35
.9

32
5.

8
2

.7
4
.5 5*
7

16
.0

32
.9

17
.3 3*
7

15
.0

*.
9

22
,1

36
-0 6.
2

23
*2

 
47

.6
6.

5 
36

.6
13

3.
9

17
*3

 
13

-2
 

23
.0

 
58

.1
 

50
6.

2
3.

a
5.

0 
6.

2
2
4
.1

56
.B

 
31

*3
 

8.
7 

35
.1

 
18

.5

F
oo

t-
 

no
te

o

*<*
;- .

 



fc
««

«U
ad

tt
V«

la
pQ

d

; 
B

vd
ru

fi
jr

&
'a

iii
c 

A
re

s,
 

i 
" 

" 
«  

*
iJJ

^k
, 

: 
_ 

f^
m

 
i 

Bo
Tv

-e
r h

ou
se

: 
lo

cu
ti

o
n

: 
:.:

:, 
--. -

. 
Jt

tg
tt

c
 

: L
at

it
u

d
e

'^B
B^

 
  

o 
i

L
on

gi
tu

de
 

o

G
rc

ua

^.
 <

", 
\..

. 
Vy

G
ro

ss
 t

h
eo

re
ti

ca
l 

po
w

er
 

vr
it

h 
gr

oB
B

 h
ea

d,
 

10
0 

p
er

- 
F

oo
t-

 
c»

on
t 

ef
fi

ci
en

cy
, 

fl
ow

s 
at

 
no

te
s

M
rf

05
0

O
ne

an

i 
jn

 
*

\ 
l?

er
uh

 C
:. 

ir&
al

 A
re

a 
(C

on
ti

nu
ed

) 
^

  
}j

->
« 

K
.^

-ia
'c

k 
& 

Sm
ith

 H
iv

er
 B

as
in

a 
(C

on
ti

nu
ed

)
I 

£f
oi/

 
, 

B
en

ny
 

*0
| 

T'.
-'-

'.iT
d't

y
1 

:ci
ui-

: *
th

1 
u-

K
 

>»
rK

» 
i 

C
oa

st
 P

av
er

1 
:. :.

 
"* 

'.» 
R

us
si

an
j 

"-' *
' 

»*"
  * 

E
el

iv
.u

.. 
Fi

t. 
E

el
"-j

-;-
,t. 

Fi
e*

 
B

el
.i'.

ivi
, 

.

C;
..i

:-o
o£

Q 
C

re
ek

H
ul

l 
C

re
ef

c
EC

. 
P

k.
 

Ec
»l

S
i.

 
.^

ii.
 

E
el

to
 

J^
k,

 
E

el
! !

 ;. 1
Ij

ol
h'

o,
 

F&
, 

E
el

.;»
O

 a.
V

H
P

 
IY

t?
54

**
Jl

rv
*

A
«

 
J^

h
N

^
V

W
fr

Jb
 

 

B
ea

ve
r

H
um

bo
ld

t
E

ar
4n

s La
ke

 K
en

do
ci

no
Po

ija
t 

D
el

ga
da

S
co

tt
' 

' W
il

li
s 

R
id

ge
E

te
el

1 
S

al
t 

C
re

el
t

. , 
B

el
l 

S
pr

in
gs

,>
'? 

 C
as

oo
ee

 C
re

el
c

H
ul

l 
C

re
ek

R
ed

 ^
fo

un
ta

in
- 

M
in

a 
1

M
in

a 
2

la
la

n
d
 M

tn
.

S
eq

uo
ia

B
ra

ns
 co

sa
b

p
y
er

v
il

le
jr.. 

B
ri

d
g

ev
il

le

**
 !

k
l 39 to 39 39 39 39 39 ^ 
0 to to 39 39 to to 39 to to

52 07 27 12 03 21
* 37 46 42 5^ 01 00 01 56 57 02 18 50 22 28

12
3

12
3

12
3

12
3

12
k

12
2

12
3

12
3

12
3

12
3

12
3

12
3

12
3

12
3

12
3

12
3

12
3

12
3

12
3

12
3

27 11
1 56 11 O
k 58 20 09 15 28 12 16 16 23 26 30 U6 39 55 47

6>
o

69
0

kL
v)

lj
>

1
0
3
0

15
0

Jv
^
0

ii-
£0 25
0

3^
5

1^
30

13
60 65
0

35
.5

36
5

IS
O

26
0

61
0 45

19
00

0 21 ^7 1 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0

 9 .6 .2 *3 .k >k .2 tk   3 .9 .6 .9 .1 »> o -3 «5 .8 -3 -2  3

8.
8

11
5 

vl
18

3.
3

3.
6

IK*
S-

2
.6 5.
3

12
.7

13
.2

26
,2

11
,5

15
-2 2.
7

7.
2

7
.6

1^
*5

28
. k 3.
0

5.
0

7.
3

19 2^
6

29
5 if 15 6 Jj-
5 32 3^
-

10
1 28 36 15

-, 
27 29 56 12
2 13 25 32

 2 .8 .0 -3 -9
 

=
.5

 
>

^

Is .2 .8
 

!" 
f

.0 .k '5 »8
 

,v»
.5 .U- *9 *5 -5

 
. '

 3
 

&

h*
 

&u
'u

ia
l 
Va
n 
Du

sc
n 
Ri

ve
r 
di

ve
rs

io
n 
to
 

&I
OL

 R
iv

er
 i

nc
lu
de
d.
.

u*



T
ab

le
 4

.  
 U

nd
ev

el
op

ed
 w

at
er

po
ve

r 
ui

te
c-

'j^
w

ij
ai

is
C

i

dr
og

ra
ph

ic
 A

re
a 

Su
b-

" 
'.'..

 : i
n

.; 
;,«

* 

s 
Po

w
er

ho
us

e 
s 

lo
ca

ti
o
n

S
it

e
: l

a
ti

tu
d

e
! 

O
 

t

G
rG

iii
;

L
on

gi
tu

de
 

i'o
eu

O
 

J

G
ro

ti3
 t

h
e
o
re

ti
c
a
l 

po
w

er
, 

w
it

h
 g

ro
oe

 h
ea

d,
 

10
0 

p
er

­ 
ce

nt
 e

ff
ic

ie
n
cy

, 
f l

ow
s 

a
t

09
5

05
0 

JM
H

y
rrt

V
i 

U
oa

f3
ta

lt
A

re
s 

(C
on

ti
nu

ed
)

.1
~£

 .
 

. »?
.- f

ch
 C

oa
st

 R
iv

er
 

u.
je

**
 C

re
el

s.
% ' 

> -1
l-

L
,'l

I£j
w2

.
1'i

scl
. 

' 
  

 
X

ad
i£

id
 

-.
 

, '-
M

ad
L

lu
tl

e
L

it
tl

e
 

. 
:

B
as

in
s 

(C
on

tin
ue

d)
 

Y
ag

er
 C

re
ek

R
ut

h
D

in
s&

or
e 

T
un

ne
l

C
oy

ot
e

B
ig

 B
en

d
G

ol
d 

B
oc

k
B

ut
le

r 
V

al
le

y
B

ve
aa

ey
L

it
tl

e 
R

iv
er

C
ra

im
<3

!l

4o 4o 4o 1*
0

4o 4o 40 40 41 41

32 22 28 36 4o 4i|
.

46 ^9 0
2

01

1 -
h.

12
3

12
3

12
3

12
3

12
3

12
3

12
3

12
3

12
4

o,
. fc& 31 40 50 52 53 58 59 04

-7
 

,-
-,

£2
0

>
>

0
^5

0
11

53 30
7 95 15
5

45
0

25
0

0
.2

0
.1

'0
.3 0.
3

l.
S

0.
3 

'
0
.1

0
.2

0.
5

0.
4

1.
9

1.
1

4.
0

3-
5

17
.9 5
.0

, 
t

1.
7

, 
3*

0

3.
6

10
.6 6.
6

20
,6

19
-2

95
*9

26
.3 8*
9

15
-8

19
.2

13
-8

Fo
ot

­ 
no

te
s i

'* h h h U h h

at
 u

nd
gr

ve
lo

pe
d 

si
te

s
(5
5)

37
9-
3 

15
19
.9
 

30
18
.6

f

h,
 

P&
rt

ia
l 
Va
n 
Du
se
n 
El

ve
r 
di

ve
rs

io
n 
to
 

Ma
d 
Bi

ve
r 

In
cl
ud
ed
*



3)

i ta
-p G

 *. y i fit
J-i flj
fi) Ct< tS 
^* tB^ 8 °

O »C* J>!
 H d O.poo
O ^J O

o «c o
O O i-J
^1 O ^
 ^ f-j vH

52
O «G 4^
O -4^ Pi 
Pi «H C3

t-

Si
Q) jg.
§^

|g

gs
li |
-.' * ' .f

OJ H t-i-*
* * *  

lAlACOOJ

VOVDVOVO

CVJ CU W r-l

t-^VD j-J O\

r4 H r^ C>

3 o .'|'3 883<§
o
t

0-p
 H
in
rpower :

o

1
qjj
O  
1"

<D

i
f

**

i
4

-

_:
CJ ,-.'

P j °! ^' J. VJ W
i-i

j ^   *
* ^>

/ \ -* 
 3 0
C  -!
 ' o  - b

Q 0

B H
&l

-P

a
(U -

-P-HO

1..

4Js
CQ

 

I
o

f~! ."  . VM

_
CI^ ^   / '""4 '»^/

__ O lr\ o '-TN

ft  j^^ ?**- \O t^* VO
i ? r~r » ; r-4 
^ r-J t-1 r-J

COO O S/N 
i-H H r-f O

CO fO?O CO

H CJ CO
q

o t> o -g

ej c5 S ft
52 ^i JS2 4^
(£) ( 4 P*4 >*l

1
ca
^S   -
PQ

1s
a
<D -P 

Q cy u g <y
H 0 ?H «JJ , g

»-4 Cj f-t -*3 rCI CJ Ci

/ci v-i (5: * .*: To JU p -si r-1
*Ps 1; ;  ' o) r3 cs & rJ «H

' ;J rrj -',1 I - 0 0 i ^ i-f
1 ^ /-' .; f cj> rx- r-'i ".j v:> ^
,  --> t. i

i vi  "* - -- T
' "1 .*0 ' "'5 r-i
"P^ '6 '  1

H«
vo
H

^t
d\

CO

ir\

^^t
  d*

 *   .  

O
$
a

g

I

I
 8
Cj

T-i

c>
-O

s
.0

b
r-'-t

I   



Ta
bl

e 
4
.
 
 Un

de
ve

lo
pe

d 
wa
te
rp
or
re
r 
ci
te
s-
co
nt
in
ue
d

Hy
^c

g^
pf

li
e 
A
r
e
a
^
 ̂
 

:,

Cf
en
tv
r.
1 

"/
al

le
y 
Ar

ea

11
 -L

 U
 ri

pe
r 
Sa

cr
am

en
to

 R
iv

er
Sa

cr
am

en
to

Pi
t

Pi
t

Ha
w 

Cr
ee

k 
.. 

-? 
. 
!;

$J
j|

1-
Vj

Cl
ou

d 
«..>

; 
1*
^

li
e C
lo

ud
Cl

ea
r 
Cr

ee
k 

,-
Jt

t
Cl
ea
r 

Cr
ee

k 
5^
H

Mi
u.
lf
U.
 
Co
tt
on
wo
od
 C

r.
Sa

cr
am

en
to

Cc
ic
ro
mc
mt
o 

. .
 

Be
er

 C
re

ek
 .

Do
er

 C
re

ek
 ̂
 jt,

 
i''

..}
-

De
er
 C

re
ek

Ea
er
 C
re

ek
 

" 
'   

«
11

- C
 F

ea
th

er
 B
iv

er
 B
as

in
Mi
d,
 
Fk

. 
Fe

at
he

r
Mi

d.
 
5f

c,
 
Fe
at
he
r

I l
id
. 

5k
. 

Fe
at

he
r.

So
. 

Sk
. 

Fe
at
he
r 

;
Uo

. 
Ik

. 
Fe
at
he
r 

.-«
.\

Si
te

 

Ba
si

n
Wa
go
n 
Cr
ee
k

Bi
g 
Va

ll
ey

Pi
t 
2

.S
ug

ar
 L
oa
f

* 
Up

pe
r 

Fa
ll

s
Bi
g 
Sp
ri
ng
e

|T
ow
er
ho
us
e

nf
li

ie
ke

yt
ow

n
Fi
dd
le
rs

Co
tt

oc
wo

od
Ir
on
 C
an
yo
n 

De
er

 C
re

ek
 1

De
er

 C
re

ek
, 
2

De
er

 C
re

ek
 3

De
er

 C
re

ek
 4
 

.

Me
ad

ow
 V
al

le
y

Sw
ay
ne

Ba
ld

 R
oc

k 
5

L.
 G

ra
ss
 V
al
le
y

Sl
y 
Cr
ee
k

* *
Po

we
rh

ou
se

 
lo

ca
ti

on
s l
at
it
ud
e

41 4l 42 4o 4l 41 4o 40 4o 40 4o
 

40 40 40 39 39 39 39 39 39

11 01 00 44 14 11 40 36 £0 24 14
 

09 04 01 59 47 42 38 39 35

Lo
ng

it
ud

e
O
 

j

12
1 

16
12

1 
16

12
1 

34
12
1 

£6
12

2 
02

12
2 

OH
12

2 
33

12
2 

32
12
2 

39
I£

L-
 
15

l^
fc
lo
 

H
P
'
3
9

12
1 

-4
9

12
1 

54
12

1 
57

12
1 

09
12
1 

25
12
1 

16
12

1 
07

12
1 

07

Gr
oc
o

he
ad

J
-
O
C
u

1
0
6
0

Bt
o

UP
.

TO
O

1*
10

36
0

'   n
o

2'
f8

30
0 Go 1^
0

92
0

10
50 27
0

15
X9

14
30 73
.0

14
89 £4
3

m 
Gr
os
s 
th
eo
re
ti
ca
l 

po
we
r,
 

' 
wi

th
 g

ro
ss
 h

ea
d,

 
10
0 
pe
r-
 

So
ot

- 
ce
nt
 e

ff
ic

ie
nc

y,
 
4f
ep
s 

at
 

no
te
s

Q9
5 MW 2.
3

0.
0

11
,2 4.
6

4.
7

14
.3 0.
5

0.
4

0.
5

28
.6

io
!s 7.
3

8.
3

2.
6

7.
7

13
*4 1.
1

0.
3

0.
4

Q5
0

*

7-
5

8.
8

14
.4 6.
0

6.
4

21
.1 4.
2

3.
1

2.
4

53
.9

10
3.

2 
18

.2
15

.2
17
.3 5.
6

31
.0

54
 7 6'
.6

2.
0

2.
5

Qn
oa

n

^
j
w

18
.5

37
.3

  
17

.2 7.
1 

!
,.- 

8.
7 

{
22
.5

11
,9 8.
5 

d 
,

7.
9

68
.1

 
d

15
4.

2 
d 

;
30
.5
 

;
27

.6
31
-5

10
-7

 
, 

i j
89

.1
15
1.
9 

i
18

.1
12

.7 8.
1 

]

d.
 

Aa
cu

ia
es

 T
ri
ni
ty
 R
iv

er
 n

ot
 d

iv
er
te
d 
to

Sa
cr

am
en

to
 B

as
in
.



' 
;"

 ' 
"
 

 "
 *

  '
 

 "
 '*

; '
 ^

 ̂
-
-
W

e
^
d

 v
at

eO
T

 ^
e
s
-c

o
a
t^

a

H
yd

ro
gr

ap
hi

c

H
iv

ar

A
re

a
i V

   
  

   
  

  
  

. 
f«

 
- 

- 
, .

- 
 -

- 
.,,

> 
 . 

_

S
it

e

t
Po

w
er

ho
us

e 
lo

ca
ti

o
n

I l
at

it
ud

e
* 

O
 

 ' 
i

*
L

on
gi

tu
de

O
 

«

G
ro

ss
he

ad

fe
et

G
ro

ss
 t

h
eo

re
ti

ca
l 

po
w

er
, 

^ 
w

it
h 

gr
oa

s 
he

ad
, 

10
0 

pe
r-

 
Eo

ot
 

ce
nt

 e
ff

ic
ie

nc
y,

 
fl

cr
o
 a

t 
no

te
09

5 M
l

05
0

Ct
oe

aa

C
en

tr
al

 V
al

le
y 

A
re

a 
(C

on
tin

ue
d)

11
-C

 F
ea

th
er

 R
iv

er
 B

as
in

 (
C

on
tin

ue
d)

 
la

st
 C

ha
nc

e 
C

re
ek

 
Sq

ue
y 

Q
ue

en
In

di
an

In
di

an
B»

 B
r.

E
, 

B
r.

Y
el

lo
w

C
re

ek
C

re
ek

IS
o.

Jk
. 

F
ea

th
er

H
o.

B
t. 

F
ea

th
er

C
re

ek
G

ri
zs

ly
 C

re
ek

H
o.

 
Ff

c
fT

n
 

T
SI

j.
li

Q
« 

XT
tt

I%
o. 

Fi
t

B
o.

 
Sf

c
H

o,
 

Ik
3o

. 
3&

Xi
ifa

a
B

ea
r V

11
-D

 l
ow

er
 i

H
o.

 E
fc

So
. 

Sf
c

H
o.

 
Sk

So
. 

Fk
S

o.
 

5k

. 
Y

ub
a

. 
m

a
. 

Tu
ba

. 
Y

ub
a

,. 
Y

ub
a

. 
T

ub
a

Sa
cr

aj
ae

nt
o 

R
iv

er
. 

A
to

er
ie

an
« 

R
ub

ic
on

 
j
^

« 
A

m
er

ic
an

 
,:^

^
F

. 
A

ae
ri

ca
n 

^
 ::

. 
A

m
er

ic
an

 
|H

|
^

G
en

es
ee

In
di

an
 I

fe
ll

e
B

el
de

n 
2

B
el

de
n

Y
el

lo
w

 C
re

ek
  G

ri
zz

ly
 C

re
ek

: : 
C

to
o^

jre
ar

s 
B

ar
In

di
an

 V
al

le
y

W
au

ib
o

K
ev

 B
ul

la
rd

s 
B

ar
H

ev
 C

ol
ga

te
la

ke
 V

al
le

y
He

w 
H

ar
ro

ve
It

oX
lin

s
B

as
in

G
iE

nt
 G

ap
Lc

xj
n 

Ia
&

3
Ai

O>
ur

n
Sy

bu
rz

V
an

 W
in

kl
e

ito lK
)

40 to to to 39 39 39 39 39 39 39 39 39 39 38 38 38

03 03 02 01 01 01 53 33 31 31 23 20 19 lU 06 13 58 52 k6 42

12
0

12
0

12
1

12
1

12
1

12
1

12
1

12
0

12
1

12
1

12
1

12
1

12
0

12
1

12
0

12
0

12
0

1S
1

12
0

12
0

.**
*-.

to 1^
8

01 15 15 15 17 52 01 06 08 11 37 16 57 26 23 03 19 12

16
80 19

0
is-

90
77

0
77

0
21

52 68
8

15
30 4^
0

27
5

60
5

82
0

83
8

2k
2

24
0

11
36

11
80 66

2
23

20
16

00

0.
3

0
.1

0
.2

1
.1

37
.8

2.
7

0.
2

4.
2

5.
0

2.
9

7.
1

1.
6

0-
9

0.
0

0
.2 3.
1

0
.2 4.
8

3.
7

1.
2

,,,
 

k.
9

., 
-

1*
5

5*
4

1
2
,1

57
.3

. 
7.

5
'.*

;.'5
$ 

2*
3

^ 
 "

 "
ll

.T
jj

ik
1
3
*
0
^^

13
.7

33
-i

H
B

. 
; 

2
4
 
«

f
l
|
P

3
.
O

^

9*
0

1
.2

1
2

.6
3.

2
38

.6
10

.5 4.
6

-   
. . 

.

20
.3

 
.;ie

6.
1

j 4;
22

.4
 

A
pI

 ,
46

.9
 

f
l
i

68
.5

 
W

12
.8

 
1

1
2
.9

28
.6

33
-1

27
.4

72
.8

 
g

92
.7

10
.8

36
-3 7.
9 

T; '!
51*

2 
:

9*
9

U
3-

3
^
.8

 
j.

9.
5 

! J
.a

c.
ai

kl
oa

al
 p

ot
es

it
ii

il
 v

he
n 

ex
is

ti
n
g
 

re
pl

ac
ed

.



iBt
:

'
Ta

bl
e 
4.

 u
nd

ev
el

op
ed

 w
at

er
po

we
r 

si
te
s-
co
nt
in
ue
d

fi
yd
rQ
gr
dp
hi
c 
Ar
ea
 

Ri
ve

r

ft   
J

; 
Po
we
rh
ou
se
 

  
lo

ca
ti

on
Si

te
: L

at
it

ud
e 

Ix
mg
it
uf
ie
 

. 
o 

t 
  

o 
i

Gr
os

s 
he
ad

fe
et

Gr
os

s 
th
eo
re
ti
ca
l 
po

we
r,

 
. 

' 
 ' 

Tr
it

h 
gr

os
s 

he
ad
, 

10
0 
pe

r-
 

'    
Ib
ot
- 

ce
nt
 e

ff
ic

ie
nc

y,
 H
o
w
s
 a

t 
no
te
s

09
5

Q5
0 w

Qs
ea
n

Ce
nt

ra
l 
Va

ll
ey

 A
re

a 
(C
on
ti
nu
ed
) 

.;

11
-D

 L
oi

rs
r 

Sa
cz

-a
aa

en
to

 R
iv
er
 B
as
in
 (

Co
nt
in
ue
d)

So
. 

If
c.

 .
Am
er
ic
an

Si
lv

er
 C
re

ek
So

. 
Pk

, 
Am

er
ic

an
Ca

ch
e 
Cr
ee
k

11
-F
 S
an
 J
oa
qu
iB
 R
iv

er
 B
as

in
Ke

rn
Ke
rn

So
. 

Pf
c*

 K
er

n
So

. 
Fk

* 
Ke
rn

./ 
Ke
rn

Ke
rn

- 
E.

 P
k,

 K
sw

«a
h,

Ba
Rf

ea
to

So
. 

Fk
, 

Ki
ng

s
* 
Md
, 

3?
k.

 K
in

gs
Ki

ng
s

: 
Ki

ng
s

Ki
ng

s
. 

Ho
. 

Fi
t.

 K
in
gs
 ,

Di
nk

ey
 C
re
ek

. 
Bi
nk
ey
 C
re
ek

*.*'
: 

Ki
ng

s
Sa

n 
Jo
aq
ui
n

Su
n 
Jo

aq
ui

n

Al
de
r 
Cr

ee
k

Jo
ne

s 
Jo
rk

Sa
lm
on
 B

il
ls

Wi
ls

on
 V
al

le
y

Li
tt
le
 K
er

n
ju
nc
ti
on

Ro
ck
ho
us
e 

* 
On

yx
Ke
rn
 2

An
t 
H
i
U

Ba
st
 B
ar
k

Te
rm

in
us

Ce
da

r 
Gr

ov
e

Te
hi

pi
te

 
,

Hi
sm

e
Ju
nc
ti
on
 

"
Ke
ll
er
a 
Ba

nc
h

He
lm
s

Ro
se

Di
nk
ey
 C
re
ek

Pi
ne

 K
Ls

t
Mi
ll
er
 B
ri

dg
e

5b
rk
s

f 38 38 36 35 35 35 35 35 36 k 36 36 36 36 .3
7 36 36 36 37 37

45 51 1*
6 57 08 59 49 45 31 27 27 25 50 51 51 52 53 03 59 55 50 28 2k

12
0

12
0

12
1

12
2

11
8

11
8

11
8

11
8

11
8

M
l
8

U
8

11
9

11
8

11
8

, 
us 11
9

11
9

11
8

 I 
11
9

', 
,1

19
J 

11
9'

5 
11

9
11
9

22 23 01 27 27 29 12 12 4o 53 00 52 52 55 00 08 57 07 05 20 16

14
65 58
0

47
^

37
0

10
20

11
20 94
o

16
30 33
0

17
4

58
0

17
4

20
70

17
10

31
80 95
0

45
0

16
38

11
00

25
30 38
8

84
0

62
0

2.
5

0.
0

3.
6

0.
0

17
.3

19
.0 o.
U

0.
7

4*
1

2.
2

0.
5

0.
5

9.
1

7.
1

1.
1

11
.1 5-
6

0.
6

o.
U

i.
l

5.
3

2-
9 

.
2.
7

9.
3

1.
0,

17
.3 1-
3

'
36

.4
51

.4 2,
7

5.
3

12
,7 7.
0

3*
7

3.
0

36
,9

24
.1 3.
8

37
.1

18
.8

- 
3-

3
3.
4

8.
6

29
.7

12
.1

 
M

13
«0

 
^

21
.0 3-
6

53
.6

18
.2

42
,5

60
.0 7»
6

14
. 7

25
*9

14
.1 6.
9

8.
3

10
3.
6

65
*6
 

rt
t

:t
O*
5 

-
m

10
2.
1

51
. p

 
^

27
.8

 
 

13
.0

 
^

34
.4

 
i

72
.6

k
 3
7.

1
*

l:



Ta
bl

e 
4*
 U
nd
ev
el
op
ed
 v
at

er
po

wc
r 

ci
te

s-
co

nt
in

ue
d

dr
og

rs
.p

hi
c 
Ar

ea

Si
te

 
.

a

Po
we
rh
ou
se
 

lo
ca
ti
oj
*

: l
at
it
ud
e

I 
O
 

>
Lo

ng
it

ud
e

O
 

t

Gr
oi

:.
s

fe
e-
o

Cr
os
c 

th
eo
re
ti
ca
l 

po
we
r,
 

j 
wi
th
 g
ro

ss
 h

ea
d,

 
10

0 
pe
r-
 

Fo
ot

-1
 

ce
nt
 
ef
fi
ci
en
cy
, 

fl
ow

s 
at
 

no
te
s;

W
05

0 MW
*
 
«
 

;

nw
jt

'a
l.

 
va
ll
ey
 A
re

a 
(C

on
ti

nu
ed

) 
' 

1 .

i-
t'

 *
rv

*i
 O

'a
ag
ui
n 
Ri
ve
r 
Ba

si
n 

(C
on
ti
nu
ed
)

Ch
iq
ui
to
 C
re

ek
ot
tn
 J
oa
qu
in

<>
£i
 J

oa
qu
jl
a

j?
re
sc
o

So
, 

F&
» 
Me
rc
ed

So
, 

Be
* 

If
er
ce
d

Me
rc
ed
 

'
So
. 

Be
. 

St
eo

lu
nm

e
Tu

ol
ts

ga
e 

_ 
-

Cl
av
ey

Cl
av

ey
!<

O4
 
Ff
c.
 
9?
u0
1t
tm
ae

'f
ao
lu
sm

e
Mi
d*
' 
Ik

, 
St

an
is

la
us

; 
Ki
d,
 

!gf
c« 

St
an

is
la

us
  > 

Mi
d,
 
Sl

u 
St
an
is
la
us

^ 
Ho

, 
3?

&.
 
Bt
an
is
le
ms

*' 
Ho
, 

H*
» 

St
an
is
la
us

,| 
h'

o,
 
Fk

. 
St
an
is
la
us

|/
 S
ul

lj
hr

an
 C
re
ek

:S.
 
St

an
5.

sl
st

ts
 4?

 
Ho
. 

Si
t.

 M
ol
ce
lu
tm
e 

 *<

Ja
ct
es
s

Cf
ci
ou
it
o

Fr
ia

nt
Wi

nd
^'

 C
ki
p

Ki
te
 C

ov
e

Sw
-c
et

wa
te

r
Da

gb
y

..
So

ut
h 
Fo

rk
^B
ig
 H
um
bu
g 

Cr
ee
lc

"u
pp
er
 C
la
ve
y

In
ga

ll
e

Pa
pe
r 
Ca

bi
n

He
ir

 U
oi
i 
Pe
dr
o

Be
li

ef
 

'
Da
rd
an

el
le

s
Sa

nd
 B
ar
 

* 
a

Hi
gh

la
nd

 
5

Sq
ua

w 
Ho

ll
ow

Co
ll
ie
rv
il
le

fh
oe
ni
x 

(£
nl

.)
He
w 
Me
lo
ne
s

St
cv
on
ot

37 37 36 37 37 37 37 37 37 37 37 37 37 38 38 38 38 38 38 38 37 38

27 24 59 19 38 39 37 49 53 59 56 s4 4*^ 17 21 11 24 16 08 02 57 34

11
9

11
9

11
9

11
9

. 
11
9

s 
11

9
12

0
12

0
Jt

 
IS
O

 **
* 
12
0

12
0

: 
12
0

rv
 1
20 11
9

11
9

12
0

12
0

12
0

12
0

12
0

12
0

12
0

P-
i 16 43 49 50 55 09 00 13 03 13 24 24 44 56 0
8 04 16 23 20 32 01

£0
£O

i6
*;
o

26
8

11
80

10
00 30
0

40
0

13
00

17
80

18
00

17
00 70
0

53
0

70
0

57
5

39
1

74
5

22
25

24
70

11
80 57
8

10
40

2.
1

3-
1

1.
4

0,
0

1,
2

0.
4

1-
3

0.
4

0.
6

0,
5

0,
3

0.
2

5*
2

0.
8

2*
5

2.
8

0.
6

3.
6

1.
7 

"
0,
0

1,
2

0.
8 

t

9.
4

14
.4 6.
8

2,
1

7.
9

2,
9

14
,8 2.
8

7.
4-

8.
X5
 <

:
9.
4

6.
5

19
.2 4.
0

7.
2

9.
2

2.
2

12
,7

15
.5 0,
0

13
.3 3.
5

.j
" 

32
.9
 

i
41

.4
 

'
14

.8
 

j
6o
O 

1
31
-5
 

,^
10
,5
 

vv
?

40
.0

 
^-<

f
13

-5
25

.9
21
.4
 

  
'

24
.6

 
(

13
-7
 

'1
43

.8
, 
g
M

7.
9 

1
1
8
.
6
;
 

5 
,

21
.7
;'
^.
 

" 
1 

i
9.
2^
- 

}  
52

.6
V-

 
::

10
0.
1 

I
5
,
6
 

g
 

1
^4
.5
 

g
1
5
^
 

!

Ad
di

ti
on

al
 p
ot

en
tt

el
 

re
pl
ac
ed
*

ex
is
ti
aa
g



Ta
bl

e 
^.

-^
Un

de
ve

lo
pe

d 
wa

te
rp

ow
er

 e
it

e?
> 
co
n

H
yd

ro
gr

ap
hi

c 
A

re
a

Hv
/e

r
Si

te

(C
on

tl
uu

ed
)

11
-F

 S
ii

i 
Jo

aq
ui

n 
B

iv
er

 B
as

in
 

(C
on

ti
nu

ed
) 

ij
o,

 
?t

e.
 Z

to
fte

lv
um

e 
Su

sa
ai

t 
C

it
y

 
by

. 
If

e.
 K

ok
el

un
m

e 
B

ai
lr

o
ad

 F
la

t 
i'i

O
'iS

lu
EU

iQ
 

M
id

dl
e 

Ba
i*

 
K

ol
ie

lu
is

ne
 

' 
  

C
aj

na
ne

he
 

C
oc

us
ai

es
 

'-  
-.,

  -
-..

' 
H

as
h
v
il

le

%
Po
te
nt
ia
l 

at
 u

nd
ev

el
op

ed

lo
ca
ti
on

L
at

it
u

d
e 

L
on

gi
tu

de
O

 
s 

O
 

t

38
 

30
38

 
22

38
 

17
38

 
13

38
 

33

(9
0)

1£
0 

09
12

0 
57

12
0 

46
12

1 
02

12
0 

52
h&

Gr
os
s 
th
eo
re
ti
ca
l 
po

we
r,

; 
wi
th
 g
ro

an
 h

ea
d,

 
10

0 
pe

r-
 .

 
Fo
ot
- 

? 
ce

nt
 e

ff
ic

ie
nc

y,
 
fl

ow
s 

at
 

no
te
s

09
5 1.
7

; 
O
A

5 
1.
0

5 
0.

7
5 

0.
3

05
0 8.

1
^ 

5
IK
I

5.
6

7.
1

Qn
ea

ri

j 
38
.2

13
*1
 

!
9
A
 

. 
i

8.
Q 

!
I
S
A
 

1

37
3.
8 

12
06

.5
 

25
65

.9

f I
, c
-U



Ta
bl

e 
k.
~ 
-U

na
ev

el
op

cd
 w
at

ri
j.

tc
r.

--
cv

.i
-.

.c
:u

ui
od

Ey
dr

og
ra

ph
ic

 A
re

a 
T
(
P

Lf
ih
o.
ii
v2
.i
i 
Ar
es
t

10
- 
b 

Ty
i'

C'
.u

ic
i 
la
ke
 B
as
in

Li
tt

le
 T

ru
ci

ic
e

,;.
'.i

itl
e 
Tr

uc
ke

e
10
-C
 C

ar
so

n 
Si
nk
 B
as

in
W.

 
F:

:.
 C

ar
so

n
Yi
. 

Fk
. 

Ca
rs
on

10
-1

5 
Vt
al
ke
r-
Ma
no
 l

ak
e 
Ba

si
ns

Ea
st

 W
al

ke
r

We
st

 W
al

ke
r

We
st

 W
al
ke
r

10
- Q

 C
K/

en
c 

La
ke
 B
as
in
 

,,
"B

is
ho

p 
Cr

ee
k

Bi
g 
K
n
e
 C
re
ek

Is
ig

 P
in
e 

Cr
ee

k
Co
tt
oi
&T
Oo
d 
Cr

ee
k

Co
tt
on
wo
od
 C
re

ek
 

'

: 
Po
we
rh
ou
se

: 
lo

ca
ti

on
 

"
Si

te

!t
»d
ep
en
de
nc
e

St
am
pe

de

Wo
od

fo
rd

s
Pa
yn
es

vi
ll

e

Br
id
ge
po
rt

Le
av

it
t

An
te

lo
pe

 V
al

le
y

Bi
sh
op
 C
re
ek
 1

Bi
g 
Pi

ne
 1

Bi
g 

Pi
ne
 2

Po
we

rh
ou

se
 1

Po
we

rh
ou

se
 2

 .

'l
at
it
ud
e

0
 

t

.;  39 39 38 38 33 38 37 37 37 36 36

28 28 1*6 ^9 25 20 31 15 08 07 28 26

S;;
5

Lo
nj
pf
ei
dc
 

-r
oo

o 
o 

«

13
J

12
0

11
9

11
9

11
9

11
9

11
9

11
8

11
8

11
8

11
8

11
8

;n 06 51 33 10 33 27 35 26 21 06 05

9:/
->

 " 
,'
>n

'«
%/

U

11
00 95
^

50
0

Jj
OO

12
00 90
0

12
09

17
09

20
77

21
66

Gr
oo
s 

th
eo

re
ti

ca
l 
po
we
r,
   

vl
th
 g

ro
ss
 h

ea
d,

 
10

0 
pe
r-
 

Fo
ot
- 

ce
nt

 e
ff

ic
ie

nc
y,

 
fl

ow
s 

at
 

no
te
s

Q9
5 0.
6

0.
2

1.
0

l.
U

1.
3

0.
5

2.
7

0.
8

0.
6

0.
9

0.
7

0.
7

Q5
0 m i 

°
il

o
2.

5
3.

2

2.
6

1.
7

8*
7

2.
1 

.
1.
6

2.
U-

1.
9

2.
8

Qa
ea

n
  
--
 

-
 

1 
J 

-T
. 

J 
. 

- 
1

2.
7

3.
1

"
7.
1 

1
9-
5 

! i
5.

6'
; 

1
5.

2 
j-

25
.9
: 

' 
1

1 
- 

!
U.
2 

. 
{

3.
3 

-- 
 

i
k.

9 
'

3-
9

5.
5 

, 
i

Po
te
nt
ia
l 
at

 u
nd
ev
el
op
ed
 s
it
es

(X
2)

80
,9



 $
£-

  
 ' 

" 
-
^

k
. -

 -U
nd

ev
el

op
ed

 v
at

er
oo

w
er

 s
 Ir

cc
o-

 c
on

ti
nu

ed
rx

^
 

,-
. 

,\ 
' 

-~

H
yf

ir
og

ra
pM

s 
A

re
a

R
iv

er
 

' 
Si

t©
 ' 

'r>
 ~

'J'"
' 

t

C
o

lo
rr

l^
jj

 
D

f:
S

 l
1
*
 

&
£$

&

$-
L

 L
o:

?e
r 

C
ol

or
ad

o 
B

iv
er

 f
ia

sl
n 

A
ll-

A
ne

rl
ca

h 
C

an
al

 
;l

B
iI

)r
op

 5

IM
L

P
ot

en
ci

al
 a

t 
un

dc
ve

lo
pe

a-
^^

M
i

  
_.'

"' 
" 

  - 
7

1 
Po

w
er

ho
us

e 
Or

or
.i-

j 
: 

lo
ca

ti
o
n
 

he
ao

* l
at

it
u

d
e 

lo
ng

it
ud

e 
fe

et
O

 
I 

0
 

t
 

32
 

^3
 

11
^ 

5T
 

13
 

32
 

ko
 

U
5 

23
 

£^

§ 
*O

  

G
ro

ss
 t

h
eo

re
ti

ca
l 

pi
p*

?,
 

ir
it

h
 g

ro
3D

 h
ea

d,
 I

CO
 p

er
- 

Fo
ot

- 
ce

nt
 o

ff
 ic

ie
no

y,
 J

ft
fl

fe
 a

t 
no

te
s

Q9
5 m 3*
.l

5.
2

Q5
P 

^
P

^
a
n
 

M
T 

-^
^^

IW

3.
8 

*K
2 

a 
5.

5 
6.

1 
*

9.
3 

10
.3

>

 V.
,'

a.
 

Ar
bi

tr
ar

y 
es

tt
oa

te
s 

fo
r 
Q9

$ 
aa

d 
re

gu
la

ti
on

s.


